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The Cleveland Stove Co., of Cleveland, O., have re- 
cently brought out a new four hole cook stove, under 
the title of “The Prize Linden,’”’ made in two sizes and 
numbering 8-21, 8-23 and 9-23. It is shown herewith. 
“The Prize Linden” is a well made and dressy stove for 
hard or soft coal, or by changes for wood. It is planned 
with a broad sheet flue system which traverses the sev- 
eral walls of the oven, and is led into connection with 
the reservoir when attached. It is made with or with- 
out reservoir as desired, and the tanks are furnished 
either in copper or gray enameled iron. The ash pit 
and pan, and fire chamber are roomy and conveniently 
arranged, with shaking 
and dumping grate, and 
full size sliding hearth. 
A combination cut 
front feed is used with 
check damper, the ar- 
rangement of which is 
a compromise between 
a pouch and straight- 
cut feed providing near- 
ly the same advantages 
as the pouch feed for 
its offices, but giving a 
larger opening for frel, 
and permitting the use 
of a broiler. 

The doors are deep 
swelled and lined. It 
has cut and lined cen- 
ters, a “kicker” door 
opener, and is modern 
in every way. Among 
the conveniences is the 
location of the flue 
cleaning opening im- 
mediately under the 
oven door. The ovens 
are 20x21x13}, and 22x 
23x14 respectively, 
with wide outside oven 
shelf of a neat pattern. 

The ornamental work 
both in iron and nickel 
are in good form, and 
the castings smooth and 
handsome. The front 
has large mica lights, 
and the ornamentation 
embraces three pretty 
round tiles, nickeled 
knobs, pins, door pan- 
els, towel rack, etc. 

“The Prize Linden” 
is built on good lines, 











chine, but as tre machine is explained by the inventor 
and the yachtsman it seems to be easily possible and 
perhaps practical. 

The new machine consists of four single acting cylind- 
ers, placed two on each side of the shaft to be turned by 
them. The two cylinders on each side, according to the 
present drawings, will be placed horizontally and one 
above the other, like the barrels of a double-barrelled 
shotgun when the gun is lying on its side. The pistons 
in these cylinders are connected with the shaftin such a 
way that the piston in the upper cylinder on one side 
works in conjunction with the piston in the lower cyl- 
inder on the opposite side. Steam being admitted to 
either pair of cylinders, which thus act together, the pis- 





us 
Was 


jd 


sya 
AA 








THE PRIZE LINDEN, BY THE CLEVELAND STOVE CO. 


the first pair were. The theory, the yachtsman says, is 
all right. But the intervention of cogs, link motion, and 
two cams may make the machine somewhat cumbersome, 
and, perhaps, slow-motioned. That it will be noisy is 
beyond dispute, but it is worth trying, the yachtsman 
thinks, to the extent of the $10,000 which the trial ma- 
chine is likely to cost, because if the steam can be ex- 
hausted back into the boiler the loss from friction, 
radiation, &c., will be so small that from 70 to 80 per 
cent. of the fuel now used to drive a steam engine will 
be saved.—[ New York Sun. 

2S See 

How He Reads an Advertisement. 

The first time a man looks at an advertisement he does 
not see it. 

The second time he 
does not notice it. 

The third time he is 
dimly conscious of it. 

The fourth time he 
faintly remembers see- 
ing some thing of the 
kind before. 

The fifth time he half 
reads it. 

The sixth time he 
turns up his nose at it. 

The seventh time he 
throws the paper down 
impatiently. 

The eighth time he 
ejaculates, “There’s the 
confounded thing 
again!” 

The ninth time he 
wonders if there’s any- 
thing in it. 

The tenth time he 
thinks it might possi- 
bly suit somebody else’s 
case, 

The eleventh time he 
thinks he will ask his 
neighbor if he tried it 
or knows anything 
about it. 

The twelfth time he 
wonders if the adver- 
tiser can make it pay. 

The thirteenth time 
he rather thinks it must 
be a good thing. 

The fourteenth time 
he happens to think it 
is just what he wanted. 

The fifteenth'time he 
for a long time resolves 
to try it as soon as he 











is neat, convenient and substantial in all of its appoint-| tons are forced out to the end of their stroke as in any | can afford it. 


ments, and has under all tests proved a successful 
worker in all of its requirements. 





A NOVEL STEAM ENGINE. 


A well-known yachtsman in this city has just signed 
a contract by which he agrees to furnish the money for 
building a very novel sort of a steam engine. The in- 
ventor proposes to do no less than to construct an engine 
which will exhaust back into the boiler instead of into a 
condenser or into the open air. He proposes, in other 
words, that when the steam has pushed the piston through 
the full length of its stroke the piston shall then push 
the steam back into the boiler again. This sounds like 
the absurd proposition to build a perpetual motion ma- 


single-acting engine, and the shaft revolves half a turn. 
‘ Ac the instant these pistons reach the end of the stroke 
they are, by means of cogs, two cams and a link motion, 
uncoupled from the shaft and connected with each other 
(substantially. They then become to all intents and pur- 
poses one piston, with the steam from the boiler press- 
ing equally on each side, and therefore balanced. The 
moment this happens the pistons of the other two cyl- 
inders are coupled to the shaft, and the steam sends them 
flying to the end of their stroke, thus keeping the shaft 
a whirling, and at the same time shoving the other two 
pistons, now equally balanced, to the heads of their cyl- 
inders. The second pair of pistons having completed 





their stroke, they are uncoupled, and in turn treated as 


The sixteenth time he examines the address carefully 
and makes a memorandum of it. 

The seventeenth time he is tantalized to think he is 
hardly able to afford it.’ 

The eighteenth time he counts his money to see how 
much he would have left if he bought it. 

The twentieth time he rushes frantically forth and 
buys it.—[{ Exchange. 

——  — 
| A pRANcH of the Hotchkiss Company is to be located 
| at Hartford, Conn. Over 5,000 of the Hotchkiss guus 
have been made and sold to all countries, One man 
can discharge twenty-three six-pound shells per minute 
with a six-pound gun. 
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For Full Description of the 


BEST BOILER FURNACE 


IN THE WORLD. 
Send for our Pamphlet. 


Brightman Stoker Co., 


CLEVELAND, VUHIO. 









Beaver Valley Gas Furnace 





Fuk Ww NG 
Chain Railroad C: oy TERING. Picks, Mattocks. 
Axes, ot: Also heating Iron for Heading Ma 
chines, Rivet Machin radley Hammers, etc.; 
can be made any size. he particulars address 
BEAVER VALLEY GAS FURNACE my" 
Box 599. (44) NEW BRIGHTON, 
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STRONG 











THE ON ‘ 
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ORANGE MASS. 
$0 UNION SQ.N¥ CHICAGO ILL. 
» ST.LOUIS MO.ATLANTA GA.> 
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VEST’S 


MOULDERS’ TEXT - BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and original rules for | 


btaining good, sound, clean castings, and 
giving detailed description for mak- 
ing moulds requiring. skili and 
experience. 
lso containing a practical treatise upon the 
construction of cranes and cupolas and the 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


* Practicul iron moulder and foundry foreman, 


member of the American Society of Mechan 
ical Engineers, and of the Civil Engineers’ 
Club of Cleveland. Ohio. 

12mo. Cloth, $2,50. 


Fully illustrated and with complete index. 
Will be mailod. prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send the above 
book and the [non Trapse Review for one year. 
Address DAY & CARTER, 
CLEVELAND, OHIO. 


—— ae 





Lithograph Building. 





MANUFACTURERS 


WILL 





Find it to Their Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 








COMMERCIAL PRINTING: 


a 


STATIONERY, 


IN QUANTITIES TO SUIT THE 


largest Demands. 





RSTIMATES FURNISHED ON APPLICATION. 


1/We have Every Facility for doing all kinds of 





and are prepared to furnish any style of Cut. 





LATEST DESIGNS IN ORNAMENTAL WORK. 


DAY &« CARTER, 








w. R. EYNON & CO, 






Manufacturer of 


Milling Machines, Die Sinking Machines, 


Universal Heads 
INDEX CENTRES, VISES, 


| eel other Special Tools. 
Leonard & Winter S&ts., 


SECTION OF CONVEYOR. aby 


ROLLER CHAIN BELTINGCO., 


COLUMBUS, O., 


Manufacturers of 


Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN, 


Barrels, Boxes, &c 
—o— 


==’ Send for 1887 Illustrated 
Catalogue. 


CLEVELAND, O, 
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ESTABLISHED 1882. 


for Hard Coal or Coxe. Indispensable in all shop 
o keep Bradley’s Cushioned Hammers an 
nen fully emploved and reduces cost of production 


BRADLEY 2 OC. Svranuse NY 
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THE NEW HALL TYPE-WRITER. 
i apap tl tos 

We have been ausiug, for the past year and a half, 
from one to three Hall type-writers in our business, and 
having been asked our opinion of the writer, we propose 
to say a few things editorially concerning it. The 
“New Model Hall” which we are now using is a great 
improvement On those we were using a yearago. We 
are informed by the general agents, Messrs. Payne & 
Pratt, at 117 Public Square, Cleveland, that this improve- 
ment is the result aimed at and effected by three years 
of trial, study and observation of the needs of the Hall, 
in the construction of a perfect model, to which all the 
parts have been made accurately to conform. The weak 
points have been strengthened and the imperfect parts 
improved, until its working and its work, are each 
models of neatness and perfection. Its capacity has 
been increased from seventy-three to eighty-two char- 
acters; its former simple construction even more simpli- 
fied; it runs easier and stiller, and its efficiency has been 
greatly increased in all directions. The work is all 
done with one hand, thereby obviating the necessity of 
training the two hands to work harmoniously. The 
wonderful concentration of the work, and the little space 
for the hand to travel over, enable the operator to ac- 
quire great speed with very little training. The speed, 
too, is accomplished with very little action or physical 
effort. The spacer of the Hall is very readily reached, 
and easily used, and conse- 


Chances for Contracts in Ohio. 


Iron BripGE.—The Licking County commissioners 
invite sealed proposals for the widening of the iron 
bridge over the North Fork of Licking river, on East 
Main street, in Newark, O., the width of one additional 
roadway. The bids will be opened at 10 a. m. Friday, 
September 16. Bids are asked for by the commissioners 
of Marion County, before September 23, for the construc- 
tion of 2 iron bridges, one 75 foot span with 14 foot 
roadway and one 55 foot span with 16 foot roadway. 

Nait Miiu.—The Jackson Herald says that the pro- 
jected nail mill which when completed will be the larg- 
est and best equipped in Ohio. All the modera machin- 
ery will be utilized and no cost will be spared to push 
the buildings to completion. 

Guiass Works.— The Fostoria Glass Co. will receive 
bids until 4 p. m. September 22, for stone and wood- 
work for a glass factory to be erected at Fostoria, and 
for 10,000 hard-burned building brick, 1,000 bushels of 
sand and 100 barrels of lime. 

Saw Mitt Macutnery.—The Hudmit Machine Com- 
pany, of Big Rapids, Mich., and the Zschech & McLain 
Machine Co., of Logan, have been consolidated and are 
about to erect works in Findlay for the manufacture of 
all kinds of saw mill machinery. 





Lime STONE QuARRY.—A new limestone quarry is 





quently with very little delay; 
and this becomes important 
when we consider the fact, 
that spacing is about one-sixth 
of all the work. ‘The carriage 
of the Hall is very easily 
thrown back, and it can be 
done without removing the 
hand from the work. In the 
Hall the operator has a perfect 
command of the paper, and 
can use envelopes and postal 
cards with freedom. One can 
write readily on paper of any 
desired width, from the size of 
the thumb-nail to seventeen 
inches in width, and can turn 
it up and back to a hair’s 
breadth as wanted. This en- 
ables one to write on ruled 
paper if desirable, and to fill 
blanks of any form. The in- 
terchangeability of the type 
allows the operator to suit ex- 
actly his fancy or convenience, 
by using any style of type or 
any language hedesires. The 
impression is made directly 
from the type on to the paper, 
without the intervention of a 
ribbon, and this gives a clean 
cut outline to the letters, and a neatness to the work that 
is very pleasing. The mechanism of the Hall, though 
there is little of it, is exceedingly fine and accurate, and 
very attractive in appearance. Then the price, which 
is certainly low, is a matter that will, and ought to be 
duly considered. The writing is upright and plain be- 
fore the operator, with more than half of the line al- 
ways in view, and the whole exposed by simply lifting 
the hand. These facts, and others not mentioned, per- 
suade us to the belief that the Hall needs only a fair 
test and a thorough acquaintance to come into general 
use in business and professional work. : 





—— —_— 





Ir is a well-known fact that natural gas will not burn 
perfectly without a certain proportion of air (about 
eleven parts to one of gis) being mixed with it, and 
such means should be adopted as the situation demands 
for giving a full supply. And here a little watchful- 
ness on the part of the engineer to regulate draft to fur- 
nace, etc., may be necessary to complete the fitter’s 
work, and form perfect combustion. By observing 
whether carbon is formed anywhere in the furnace, and 
whether smoke is emitted from the smoke-stack or chim- 
rey, one can tell how nearly the gas is being consumed, 
and the best heating capacity consequently obtained 
therefrom. It is never safe to dispense with the servi- 
ces of a compitent engineer, although the duties of his 
position are greatly reduced under the reign of natural 
gas.—[ Master Steam-Fitter. 

ena 2 


A TELEPHONIC wire across the Atlantic is projected. 





| moval and the new buildings was signed and sealed yes- 
terday. The werks are to be located on the North Side, 
near the Carruthers Rolling Mill plant. C. H. Faber, 
of this city, has the contract for the new buildings and 
will begin work on them at once. The new factory will 
make all kinds of plain and fancy iron work, and will 
prove a valuable acquisition to our growing manufac- 
turing interests. The new concern will employ at least 
fifty skilled workmen in the start, and the number in- 
creased as the work progresses.—[Findlay Jeffersonian. 
AGRACULTURAL Works.—Seiberling, Miller & Co., 
proprietors of the Doylestown mower and reaper works, 
have ordered a shut-down for the purpose of enlarging 
and remodeling their shops. Workmen are now busy 
on the main machine and blacksmith shops. A new 
feature will be the inauguration of a new department to 
make the justly celebrated Empire steel frame binder, 
which will require an extra force of thirty or forty 
hands. A new Fitchburg engine of 75 horse-power and 
latest patterns will supply the motor power. The foun- 
dry building will undergo a complete overhauling and 
enlarging with additional iron and brass cupolas. About 
$15,000 will be expended on the above improvements. 
ArRMoRY BoriLpinGs.—Bids will be received until Sat- 
urday noon, September 17, for the furnishing of all ma- 
terial and the building of an armory, in Ottawa, Ohio; 
proposals for the construction of the Licking County 





armory will be received up to September 30. 
Guass Works.—Prominent 
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Pittsburgh glass men have or- 
ganized, and will at once 
erect works in Fostoria, under 
the name of the Butler Art 
Glass Co. The product will 
be a substance similar to 
tile, but made from glass. The 
Massillon glass works were 
started Monday and with their 
recent additions are among 
the best and substantial in the 
west. 

CaRBON WoRkKs,—The 
Thompson - Houston Electric 
Carbon works of Boston are 
about to be removed to Fre- 
mont, the Harvester works 
buildings being purchased for 
that purpose. 

ELECTRICAL APPARATUS.— 
The city of Massillon adver- 
tises for proposals, up to Sep- 
tember 21, for 15 non-interfer- 
ing fire alarm boxes, with bat- 
tery and office furniture. 

PLUMBERS’ MATERIAL.— 
Proposals will be received 
until October 1 by the trus- 
tees of the Toledo Asylum 
for the construction of a 
bath house, bathing tubs, 


being opened near Hillsville, O., by C. H. Andrews, | fixtures, etc., and for an industrial building. 


Austin Andrews and John A. Logan, Jr. 

Winp Mitis.—The enterprising business men of 
Mansfield have donated two building lots to Mr. David 
Howenstein of Canal Fulton who will at once proceed 
with the erection of a two story brick building for the 
manufacture of wind pumps. 

Steam Heatinc.—The commissioners of Crawford 
Couuty, O., invite proposals up to 12 m., October 3, for 
furnishing the infirmary buildings with steam heating 
apparatus. 

BripGe Worxs.—The Morse bridge works of Youngs- 
town will be rebuilt just as soon as the insurance adjust- 
ers complete the settlement of the loss. The firm has 
offers to locate at Findlay, Fostoria, Chattanooga and 
elsewhere. 

SKEW BRIDGE.—The commissioners of Preble County, 
invite bids up to noon of Friday, September, 16, for the 
erection of a bridge over Four Mile creek at Wiccum’s 
mill, Dixum township. If of iron, to be 115 feet, c. to c. 
of end pins, 9 panels, 16 feet readway, truss 20 feet c. to 
c., single intersection, pin connection, 125 pound factor, 
4 for trusses and 5 for floor sy stem; solid iron I beams, 
hub guard of channels 9 inches out to out. If of wood, 
to be of equal capacity; 16 feet roadway, 13 feet clear 
headway. All built of good, number! material. Panels 
8 to 9 feet. 

ARCHITECTURAL IRoN WorkKs.—Findlay has secured 
another important manufacturing concern, in the way of 
a branch of George E. Gobrecht & Son’s Architectural 
Iron Works from Cincinnati. The contract for the re- 








iced —atiniae a 
Shaft Diameter fon Given Horse-Power. 

If we wish to know how large a shaft will be needed 
in order to carry safely a given horse-power, we may use 
the following rule, which is that employed by some of 
the best known and safest engineers: Multiply the horse 
power by 285 for cast iron, by 190 for wrought iron, or 
by 92 for steel, and divide by the speed in turns per 
minute; then take the cube root of the quotient, and this 
will be the required diameter in inches. This answer 
will be for best working conditions, and not for head 
shafts nor even for line shafts, as these last have sudden 
stress put upon them and also are subject to bending, 
which will make it necessary to have a larger diameter 
than for third lines. As an example of this rule, sup- 
pose that we wish to carry 100 horse-power at 150 turns 
per minute, and are going to use a turned wrought-iron 
shaft; then we shall need a shaft having an actual (not 
nominal) diameter found by taking the cubic root of 
(100 190-+-150) that is to say the cube root of 126.67= 
practically 5 inches. If we are going to run only 100 
turns per minute, then we shall need cube root of 
100 190-+100)=scube rout of 190, or 5.7+-inches actual 
diameter. That must, of course, be the commercial size 
next above that which the rule calls for.—[Mechanical 
News. 





Tue busiest class of mechanics in the country are 
builders of motive power for steam and electricity. 
One New York company sold 8,580 horse-power capaci- 
ty in May and June. All shops are oversold. 
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FACTS BETTER THAN COMMENT. 

After wasting three columns in misquoting the Iron 
TRADE REVIEW, our highly esteemed water gas con- 
temporary, the Progressive Age, quotes seven distinct and 
alleged reasons “why petroleum cannot be successfully 
introduced for fuel in America.” This is a good deal 
like the man who said that the policeman couldn’t arrest 
him, and who persisted in his assertion long afte® being 
behind the bars. Of course, the man had a right to 
protest that the policeman could not arrest him but he 
was arrested all the same. 

The very best endeavors of this paper are put forth in 
the direction of securing for iron manufacturers and, in 
fact, for all manufacturers making steam, a fuel, cheaper 
than that hitherto in use. Just now, oil appears to be 
that fuel. It may not bea year hence. But there is no 
cost connected with the introduction of oil fuel into coal 
furnaces and the experiment seems to be well liked by 
the hundreds who have already substituted oil for coal. 

Now, while we have no desire further to ruffle the 
otherwise shining plumage 2f our Philadelphia contem- 
porary by disputing its dictum—ipse dictum, at that— 
that “petroleum cannot be successfully introduced for 
fuel in America” we are compelled, regretfully and with 
pity for our Quaker City friend, to state that a great 
many Cleveland people have gone to using oil fuel, just 
out of a spirit of contrariness, as it were, and among 
them are the Cleveland Rolling Mill Co., the Britton 
Jron & Steel Works, the H.P. Nail Company, the City 
Water-works Department, and many others; and as we 
write, we are informed by the proprietor cf perhaps the 
largest brick-making works in Ohio that “oil is just the 
thing” he wants, the saving in cost of fuel being 30 per 
cent., the reduction in the cost of labor 50 per cent., and 
the increase in the quality, and, consequently the price 
of the material, nearly 10 per cent. 

For a fuel that “cannot be successfully introduced in 
America’ crude petroleum is doing remarkably well. 














CANADA CALLED TO ACCOUNT. 
Canada has been called to account by the Mother 
Country for her temerity in seeking by higher import 
duties to build up an iron and steel industry worthy the 
name. English iron and steel manufacturers, alarmed 
at so radical a change, asked the Colonial Secretary for 
information on the subject. Canada’s answer, in the 
form of a report of a committee of the Privy Council of 
the Dominion, is direct and to the point. Indeed, so 
direct and pointed is it that the Colliery Guardian is led 
to exclaim that “if there were any doubt before, no 
doubt can be any longer entertained that Canada is re- 


solved upon having her own iron and steel industries.” | 
Well, it does have that appearance, truly. And what, 

we may ask, is the objection to that? The Privy Coun- 

cil declare that Canada possesses in an advantageous 

position abundance of iron ore, fuel, and all the requi- 

sites for the manufacturing of iron and steel, and that 

she is “compelled in self-defence, as against America, to 

adopt a tariff policy in some measure anproximating 

that to the United States in order to protect domestic in- 

dustries and to develop the natural resources of the Do- 

minion.’’ She also pleads that in the steps taken by the 
Canadian Parliament to foster the manufacture of iron 

and steel and to place the industry on a firm foundation 
at the outset, “Canada is but following the methods 
adopted by Great Britain, France, Belgium, Germany, 
the United States, and other countries which have suc- 
ceeded in promoting this great industry.” 

This is certainly a cogent argument, however idly it 
may fail upon the ears of Free Trade Great Britain, and 
we cannot but admire the pluck of the Younger Coun- 
try in taking a stand so much at variance with the gen- 
erally recognized sentiment in England and at the same 
time so in accord with the experience of the United 
States in respect to industrial growth. 

So far as indications go, the Home Government will 
not interfere with the policy so boldly projected by Ca- 
nada. It will content itself with the assurance that the 
new duties are so framed as to rather favor English 
merchants as against Americans, and let the matter drop 
at that. As to the United States, they can well afford 
to lose a little trade for the sake of so conspicuous an 
argument in favor of Protection. 





CRUDE OIL IN BRICK-MAKING. 

Crude oil has been applied as fuel by Messrs. P. L. 
Sword & Son, Cleveland, at their Bessemer avenue 
brickworks, and with such excellent results that they 
have already contracted for a 100 barrel tank to supply 
their works. The archesin the monster kiln, containing 
some 250,000 brick, are heated by twenty-four burners. 
The oil flow is regulated by an ordinary stop cock and 
at the point of ignition is met by a steam blast, supplied 
by the boiler that furnishes power for the brick-making 
machines. Simple pipe burners are used with good re- 
sults. Instead of having to heat the brick seven days, 
as with coal or wood, four day’s burning with oil makes 
a far better quality of material. When the oil is ever 
so economically fed, there is a surplus of heat. Within 
fifty minutes of starting the fires the water smoke was 
started out of the brick. There isn’t a cold spot in the 
kiln. The arches are evenly heated and one man attends 
to the firing and regulating of the oil flow where three 
stokers were formerly employed. The firm is about to 
start off another mammoth kiln built on the Morrison 
plan, and supplied with eight burners in place of 24, one 
burner heating three arches. By an ingenious contri- 
vance the flame is directed against a bridge wall, whence 
it is distributed with equal force into the three arches. 

“We are more than pleased with oil as fuel” said Mr. 
Charles D. Sword, “and we consider it cheap enough to 
warrant us to introduce it for permanent use.’ 











ELECTRICAL LOCOMOTION. 
Referring to the objections to the employment of 
storage batteries for propelling street cars, and in what 
measure they interfere with the economical side of the 
question, Mr. A. Reckenzaun, in a recent paper present- 
ed to the American Society of Electrical Engineers, said: 


The loss of enery, which amounts in practice to 20, and some- 
times 30 per cent., is the first objection. Now, every method of 
storing or transmitting energy involves some waste, but in say- 
ing this we need not condemn the system, for after all the term 
efficiency is only a relative one. For instance, a 10 horse power 
steam engine consumes three times as much fuel per horse-power 
hour as a 1,000 horse-power engine does, yet this small engine 
must be, and is regarded as, one of the most economical labor 
saving appliances known to us. Considered as a heat engine the 
efficiency of the most economical steam motor is but 10 per cent. 
—90 per cent. of the available units of heat contained in coal being 
lost during its transformation into mechanical energy. Thus, if 
we find that the storage battery does not return more than 70 per 
cent. of the work expended in charging it, we ought not to con- 
demn it on that account until we have ascertained whether this 
low efficiency renders the system unfit for any or all commercial 
purposes. It is needless to go into figures in order to show that, 
when compared with animal power, this objection drops into in- 
significance. 

The second, more formidable objection, relates to the weight of 
storage batteries—and this involves two disadvantages. viz.— 








waste of power in propelling the accumulator along with the car, 


and increased pressure upon the street rails, which are only fitted 
to carry a maximum of 5 tons distributed over four points, so that 
each wheel of an ordinary car produces a pressure of 1'4 tons 
upon a point of the rail immediately under it. 

A complete cell, in working order, with its plates, receptacle 
and acid weighs 41 pounds: Seventy of these cells will propel an 
ordinary street car for four hours and a half, while consuming 
the stored energy at the rate of 30 amperes, or over 5.6 electrical 
horse-power. The whole set of seventy cells weighs 2,870 Ibs., 
which is barely one-fifth of the entire weight of the car when it 
carries forty adult passengers, therefore the energy wasted in 
propelling the accumulator along with a car does not amount to 
more than 20 per cent. of the total power; and this we can easily 
afford to lose so long as animal power is our only competitor. 
From numerous and exhaustive tests with accumulators on cars 
in this country and abroad, I have come to the conclusion that 
the motive power for hauling a full sized street car for fifteen 
hours a day does not exceed $1.75, and this includes fuel, water, 
oil, attendance, and repairs to engine, boiler and dynamo. We 
have thus an immense margin left between the cost of electric 
traction and horse traction, and the last objection, that relating 
to the depreciation o‘ the battery plates, can be most liberally 
met, and yet leave ample profits over the old method of propul- 
sion by means of animals. 

During the discussion following the reading, it trans- 
pired that the electrical motor car run in Philadelphia 
carries 80 cells on account of the heavy grades. The 
changing of the batteries occupies about three minutes. 
The current required to run a street car is about thirty 
amperes and an electro-motive force of about 180 volts. 
It may be added here that a Cleveland street railway 
Company is about to introduce a car run by a storage 


battery. 








A PERSONAL letter from a gentleman intimately con- 
nected with the Lake Superior Consolidated Iron Com- 
pany states that “success is an assured fact already, by 
reason of the perfection here [in New York] within 
two or three days, of all the arrangements for the sub- 
scription of capital, transfer of properties, etc. The 
general plan of consolidation of 14 mining properties 
on the Gogebic and Menominee ranges cannot fail to 
commend itself to any one who will consider that it 
brings about a minimum of expense in production with 
a relative maximum of profit in the final disposition of 
the product. Each one of these companies had a small 
army of officers and clerks, the aggregate of whose sal- 
aries amounted to a large yearly sum. They were sub- 
ject to annoyances of competition among themselves. 
which reduced the selling price of their ores, increased 
the cost of freight and otherwise diminished their net 
revenues. Foreign capitalists who have investigated 
carefully the project of consolidation have been more 
than willing to back it, but the present prospect is that 
it will be largely promoted by Americans.” — 








WE are in receipt of a conveniently arranged little 
guide for the Permanent Exhibition of Manufactures 
and Commercial Exchange of Toronto, issued by Messrs. 
Nichols & Howland. Mr. Nichols, the editor of the 
Canadian Manufacturer, has given the enterprise no little 
aid, and his activity as Secretary of the Canadian Man- 
ufacturers’ Association has in a large degree aided its 
success. The exhibit is calculated to afford many man- 
ufacturers superior facilities for the display and sale of 
their production at a nominal cost, while it will tend to 
educate the general public in regard to the material and 
constant progress.of Canadian manufactures. 





Soldering Cast Iron With Tin. 

Many ornamental articles are made of cast iron, vari-, 
ously decorated. The smaller specimens of this kind 
break very easily if carelessly handle!. Then the ques- 
tion arises of how to mend the broken article, a question 
that has puzzled many, as it is so very hard to firmly 
unite pieces of cast iron. It is hard to find a simple 
method, because cast iron has but a slight affinity for tin 
solder. The soldering can be made much easier by first 
cleaning the faces of the broken parts from all impurity, 
which is not necessary when the fracture is of recent oc- 
currence and the broken parts are perfectly clean on 
their faces. With a brass wire scrubbing brush, the 
faces of the fracture are continually scrubbed until they 
finally appear perfectly yellow, thus in a certain sense 
being “dry plated” with brass; the rough cast iron rubs 
off brass from the fine wires very quickly. The brazed 
surfaces are tinned just as brass is tinned, and then with 
no greater difficulty the parts can be soldered together. 
—[Der Metallarbeiter. 


or — 
PirTsBURGH has eighty-six more puddling furnaces 


than it had a year ago. There are about 4,000 men 











waiting for work about the mills. 
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TIN-PLATE MAKING IN AMERICA. 


‘To the Editor of the Iron Trapr Review: 

I am happy to have afforded me an opportunity of 
placing before the interested public, through the medium 
of your widely circulated journal, a succinct statement 
of the operations, just conducted, by the Hubbard Tin- 
ning Co. in their manufacture of terne plates, with the 
tinning set recently put down and operated hy them, 
for the purpose of testing upon the spot, the merits of 
the intended industry. 





I will, therefore, “a round, unvarnished tale deliver,” 
but, first of all, let me premise a little, by saying that in 
introducing my project for the manufacture of tin and 
terne plates, in this country, from imported black plate, 
I had carefully obtained quotations for such, both f. o. b. 
shipping port abroad, as well as ex ship New York, and 
my ancient experiences supplied me with all other 
necessary information, enabling me to arrive at an ac- 
curate productive cost of the finished articles here. 


The results, as now definitely ascertained from 
the actual production of terne plates, emphatically 
bear out the statements I made at the outset as to the 
pecuniary benefits derivable from the business, and in 
which therefore am I now completely confirmed. The 
experiments, being confined to the output of a solitary 
tinning set, there existed a slight difficulty in arriving 
at such precise cost of production as would be entailed 
in a factory, operating to a sufficient extent to make the 
matter commercially valuable; as ex uno dice omnes, does 
not hold good in this instance, where all the dead 
charges, daymen’s wages, etc., fall upon the make of 
one set only, instead of from a dozen to twenty or more, 
as at the Welsh tinplate works. However, from the data 
supplied by this one set, accurate commercial costs were 
evolved, and the profitable nature of the enterprise 
firmly established, when it shall be operated to a proper 
and reasonable output at a suitable factory. 


Sales have been effected with users in the neighbor- 
hood, and also with an importing house in an Eastern city, 
at prices in competition with imported ternes of an equal 
quality; delivery being made f.o. b. here, and which 
left under these abnormal conditions a sufficient margin 
to make an investment of capital in the manufacture a 
very profitable venture. 


I say abnormal conditions, as first: These sales were 
made to wholesale dealers and retailers of the goods, not 
to users directly, and wherein exists an intermediary 
profit, also the superincumbent railroad charge for car- 
riage on the black plate from port of import down to 
Hubbard, some half a dollar a box, 28x20’; an unneces- 
sary con‘ingency, were the factory placed at, or near, the 
seaboard. 

Tersely put, the facts adduced from these experiments 
were these: Ist. The exact price of the prepared black 
plate, with duty and all charges, laid down at Hubbard. 

2d. The cost of its conversion into the highest quality 
of terne plates at American prices for labor and mate- 
rial, tin, lead, etc. 

3d. The sales of this manufacture, which were effected 
with the importers of foreign tin and ternes, as well as 
those to the users directly. 


4th. The profits capable of being made on these sales, 
based on the ascertained cost of actual] production as set 
forth above. 


It would be impolitic in my giving publicity to the 
precise amount of profit derivable, as shown in this 
manufacture; enough to state that it is full and ampie 
for all purposes, but will vary in amount, according to 
more or less favorable locations being selected for opera- 
tions in relation to transit charges, natural gas supplies 
and minor advantages; this natural gas being a factor of 
no little importance, both in the cost of manufacture 
and the quality of products. The Hubbard tests have 
also been otherwise heavily handicapped as much loss 
was incurred after the pots were heated to find, that the 
coating apparatus was defectively received, some im- 
portant portions being wrongly sent out by the makers, 
and rendering frequent stoppages necessary before they 
were remedied. 

Instead of the proper pickling and swilling machine 
being employed, a makeshift arrangement was extem- 
porized, entailing three times the amount of 1_ bor, cost, 
and inefficiently performing the work; a sort of 
“ penny wise and pound foolish’’ policy, but the most 
serious drawback of all existed in the use of a vitiated 
and poor supply of water for swilling the plates, it hav- 
ing to be forced from a creek at some distance and 
which necessitated their being reworked over and over 
again before perfecting, so that instead of an output of 





at least 20 double boxes a day, an actual average of but 
six was made. 

Let it be remembered that these experiments have 
been entirely confined to the manufacture of a terne 
plate, and that in an I. C. substance only. The per- 
spective land of promise, in the form of tins, with «ll 
their ramifications of crosses, outsizes, etc., has yet to be 
realized; a glimpse has been caught from the terne 
shore but whether the Hubbardites first, or others, pos- 
sess the land, remains to be seen—anyway, it is a highly 
desirable acquisition in point of American milk and 
honey. 

Before concluding this letter, I should like to say that 
the newest and most recent method of coating plates, 
both in tin and terne, through the ‘Taylor & Leyshon” 
single-pot process is rapidly being adopted, instead of 
the old “tinning set” of pots arrangement, as put down 
at Hubbard, and which is being exploded, the new 
device superseding it at Welsh factories and on the con- 
tinent of Europe, where tinplate works have been, and 
are, in progress of erection, one works in Wales having 
over 20 of these pots in operation. It is almost need- 
less to say that the savings effected in labor and mate- 
rials are very considerable, while a better plate is 
produced; affording with the patented pickling and 
swilling material advantages in decreasing costs of pro- 
duction. I am prepared to treat with parties desirous 
of taking up this business, introducing all the foregoing 
improvements and will most readily afford satisfactory 
information in proof of all I have affirmed. There will 
be found sufficient profit in this industry, upon investi- 
gation, to attract all necessary capital to it. Yours, 
faithfully, Witxins IRick, 

Patentee and Tinplate Manufacturer. 

HvBBARD, O., September Ist, 1887. 


Belt Joints. 

From time to time, serious accidents have taken place, 
and the progress of work stopped, by the sudden snap- 
ping of driving belts in machinery, and, as a general 
rule, it is found that the collapse is attributable either to 
faulty leather or insecure joining. A great improvement 
of the leather intended for belts has been brought about 
during the last few years by the introduction of improv- 
ed processes or currying and the subsequent treatment. 
Patterson has worked succecsfully a patent for render- 
ing belt leather more pliable, and lessening the tendency 
to stretch. Under this treatment the leather is either 
curried or rough dried, and then soaked in a solution of 
wood, resin and gum thus, or frankincense, first melted 
together, and then dissolved, by the application of heat, 
in boiled or linseed oil. The leather, after this process, 
is soaked in petroleum or carbon bisulphide containing 
a little India rubber solution, and is finally washed with 
petroleum benzoline. Should the mixture be found to 
be too thick, it is thinned down with benzoline spirits 
uatil it is about the consistency of molasses at the ordi- 
nary temperature. The leather so prepared is not liable 
to stretch, and can be joined in the usual way by copper 
riveting, or the ends can be sewn. A good material for 
smaller belts, and for strings and bands for connecting 
larger ones, is that recently patented by Fornberger, in 
which the gut of cattle is the basis. After careful cleans- 
ing, the gut is split up into strands, and treated with a 
bath of pearlash water for several days. The strands 
are then twisted together, and after being dipped in a 
solution of Condy’s fluid, are dried. They are then sul- 
phured in a wooden box for twenty-four hours, after 
which the twisting can be completed. They are by this 
process rendered pliable, and can be used in this state 
for stitching the leather ends of large belts, or can be 
stiffened by plunging them into a bath of isinglass and 
white wine vinegar. After drying they are susceptible 
of a fine polish, emery cloth being usually employed, and 
the final “finish” is given to the material with gum ara- 
bic and oil.—[Industries. 

VORA + ie ae ae 

Some years ago a hardware dealer sold machine-cut 
files with a label reading: ‘These goods are strictly 
hand-cut.”’ A few years later, when cheap labor was 
producing hand-cut files at a price which allowed them 
to compete with those cut by -machinery, his labels on 
hand-cut work read: “Warranted to be machine-cut.” 
With the great progress that has beeu made in machin- 
ery and machine-made goods the prejudice against ma- 
chinery gradually subsides.—[Chicago Times. 








CoRRUGATaD sheet-iron casks are used in Germany to 
transport liquids which expand by heat. They stand 
an internal pressure of thirty pounds to the square inch, 
and are a great saving all around to manufacturers, 
storekepers and consumers. 


THE STEEL-RAIL OUTLOOK. 


——— 


Philadelphia Record. 

The steel-rail combine, according to the statements of 
manufacturers largely interested in it, will not be as 
effective this year as it was in 1885 and 1886. In 1885 
the steel-rail manufacturers, recognizing that it would 
be necessary to use artificial means to keep up the prices, 
met at Long Branch in August, and, fixing a limit to the 
output for that year, proceeded to make an allotment by 
percentages of that output among the interested com- 
panies. The price of rails at that time had fallen below 
$30 per ton. When the combine was made a revival in 
railroad-building of the country was in progress, and a 
good demand for steel rails soon sent the demand up- 
ward. Orders were sent in with great rapidity, and the 
mills were so crowded that it became necessary to in- 
crease the amount of output, aud a: high as $42 was 
frequently quoted as the price of steel rails for future 
delivery. Since then there has been a change in the 
condition of affairs, and at the last meeting of the steel- 
rail combine, held at Long Branch recently, there were 
no prognostications offered as to the future of prices. 
Instead of an increase, the trade papers announee that 
there has been a fallling off of $2 per ton in the price of 
steel since the last meeting of the combine. At this 
meeting the arrangement made only affects the equitable 
allotment of tonnage among the steel-rail mills of the 
country, and has nothing whatever to do with prices, each 
company being allowed to fix its own price. There 
were some trifling changes made in the allotment for 
next year, and a number of large mills were admitted to 
membership in the combination. 


Gentlemen who addressed the members of the com- 
bine stated that the outlook for 1888 was excellent, but 
they were emphatic in stating that no increase in prices 
was anticipated. The trade papers make announcement 
of enough orders on hand to keep the mills employed 
until October, but add that business is quiet for the rea- 
son that buyers are not disposed to place orders for 
spring delivery until they can see a little ahead. They 
also quote as a possibility that $37 per ton will be the 
price at the mills in the spring on large orders. A prom- 
inent steel-rail manufacturer declared a few days ago 
that the competition among the rail-makers would be 
much stronger now that the coke strike has been setiled, 
as some of the most important makers who were com- 
pelled to be idle because of the scarcity of fuel are now 
in the market. The Baltimore and Ohio Railroad Com- 
pany has recently given a large order for steel rails. 
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Electricity Direct from Fuel. 





Mr. Edison is still at work upon the problem of gener- 
ating electricity directly from the fuel without first con- 
verting it into power in the engine. A paper prepared 
by Edison was read by Prof. George W. Baker before 
the Section of the American Society for the Advance- 
ment of Science, describing an apparatus for this pur- 
pose which he calls the pyromagnetic dynamo. After 
reciting the labors of other scientists, Mr. Edison states: 
“In considering the matter, another line of investigation 
suggested itself to me, the results of which I have the 
honor now to submit to my fellow-members of the 
physical section. It has long been known that the 
magnetism of the magnetic metals, and especially of 
iron, cobalt and nickel, is markedly affected by heat. 
Accordingly, Becquerel nickel loses its power, being 
magnetized at 400°, iron at a cherry red heat, and cobalt 
at a white heat. Since whenever a magnet fluid varies 
in strength in the vicinity of a conductor, it occurred to 
me that, by placing an iron core in a magnetic circuit, 
and by varying the magnetization of that core by vary- 
ing its temperature, it would be possible to generate a 
current in a coil of wire surrounding this core. This 
idea constitutes the essential feature of the new gener- 
ator which, therefore I have called a pyromagnetic gen- 
erator of electricity.” 

-- oo —— z 

THE new catalogue issued by Mr. W. B. Dunning, 
proprietor of the New York Central Iron Works, Gen- 
eva, N. Y., sets forth in tasteful and picturesque style 
the merits of his famous system of steam-heating. 
Among his recent improvements is a portable boiler, to 
be set without brick-work and a new construction of 
direct draft. 





Ae ——— = 
SuNFLOWERS are used in Wyoming Territory for fuel. 
The stalks when dry are as hard as maplewood and make 
a hot fire, and the seed heads with the seeds in are said 
to burn better than the best hard coal. An acre of sun- 
flowers will furnish fuel for one stove for a year. 
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| Also Hand Elevators and Dumb Waiters. 
|} WM. BERKEFELD’S IMPROVED FOSSIL MEAL COMPOSITION alter 
if For covering Boilers. Steam Pipes, Cold Water Pipes, and all Heated emp , ; No. 53 Center Street, I 
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Blast Furnaces:— 

A new bosh is being put in Etna Furnace No. 2, West 
New Castle. It will take some six weeks to complete 
the job. Richard Johns has the contract for the brick 
work. 

No. 4 furnace of the Allentown Iron Comwany, at 
Allentown, Pa., burned out on the 21st ult., and is now 
out of blast for repairs. The furnace had been in blast 
for only 10 months. 

Of the 20 blast furnaces in Allegheny County, Pa., 
all are in successful operation with the single exception 
of one Shoenberger furnace, which is being prepared 
for blast and will probably goin during the present 
month. When this furnace blowsin, the make of pig 
iron inthe above district will reach 20,000 tons per 
month, more than was ever produced in this locality 
before. 

On the 26th ult. Furnace “E” of Carnegie Bros. & Co., 
Limited at Braddock, Pa., was blown in, after being 
thoroughly relined and repaired. All the furnaces of 
this company at the above place are now in successful 
operation, six of them making about 7500 tons of Besse- 
mer pig iron every week, and the other one, which is 
running on spiegel, making about 500 tons per week: 
The two Lucy furnaces, at Pittsburgh, also owned by the 
above firm, are producing about 3,000 tons per week, 
From this it will be seen that this firm are by far the 
largest producers of pig iron in this country. 


























Iron and Steel Works:— 

The Virginia and Tennessee Coal and Iron Company, 
of Wise Court House, have in view the ultimate build- 
ing of a steel plant. 

The Bessemer steel department of the Jefferson Iron 
Works, at Steubenville, Ohio, is idle at present. It is 
not known when operations ‘will be resumed. 

A large addition is now being made to the Western 
Forge Works, at East St. Lonis, Ill. The addition and 
the new machinery to be placed therein is to cost $25,- 
000. This will give employment to seventy more men. 
The company intend to put in machinery to turn out 
railroad links and pins. 

Information has been received in Philadelphia of a 
large steel and iron industry which is to be started in 
Lebanon. Mrs. G. Dawson Coleman, widow of the 
deceased millionaire of that name, has purchased a large 
tract of land in that place, upon which it is stated she 
will erect large iron and steel works. 

One of the number of new furnaces built by Lean & 
Blair, engineers and contractors, of Pittsburgh, for the 
Detroit Copper and Brass Rolling Mills, was tested on 
the 224 alt., with very gratifying results. They are 
heated by artificial gas generated in a battery of pro- 
ducers located in a separate building, and conducted to 
the furnace by underground flues. The advantage of 
producing the gas in separate generators, instead of 
firing each furaace directly with coal, has long been 
demonstrated by practical results in iron and steel 
works. The furnaces are so constructed as to allow of 
perfect combustion and uniform distribution of the heat 
by simply regulating the amount of air and gas intro- 
duced into them. This firm are also building a number 
of producers to heat the benches of retorts of the De- 
troit Gaslight Company. 


Machine Shops:— 

Pringle & Boyce’s machine shop at Long Island City, 
was burned recently. Loss, $10,000. 

The machine works of George R. Lombard & Co., 
Augusta, Fia., recently burned, will be rebuilt. 

Arrangements have just been completed for the re- 
moval of the Bonny Rapid Vise Co. from Philadelphia 
to Clinton, Ia. The company has contracted to make 
not less than 5,000 vises a year. 

The DuQuoia Iron Works, at Da Quoin, IIl., are 
making a specialty of veneer machines. They are also 
at work on an experimental machine for making barrels 
with one stave. The machine will have a capacity of 
say 3,000 barrels per cay. 

The Fairbanks Scale Works, St. Johnsbury, Vt., are 
putting up a building which will increase the floor capa- 
city 20,000 square feet, and a large amount of new ma- 
chinery will be added. The company was about 6,000 
orders ahead the first of this month, and are shipping 
about three car-loads of goods a day. 


busy on Lowe boilers and feed-water heaters. There 
has just been shipped from the works to the Illinois 
Condensing Company, Elgin, Ill., one 50 and one 80- 
horse power boiler, with all improvements. The 50- 
horse power is to carry 150 tbs. steam. With these two 
the company will have ‘nine boilers, and with those in 
the factories of the New York Condensed Milk Com- 
pany a total of 36, aggregating 2,500 horse-power. More 
Lowe boilers and feed-water heaters have been shipped 
from the works this year than in the same time any pre- 
vious year. 

The plans for the Missouri Pacific machine shops to 
be erected at Atchison, Kansas, comprise 16 large build- 
ings, including paint shops, 65x200 feet; car shed, 60x 
200; wood-work shops, 100x100, 60x60 and 60x160; fire- 
proof oil-house, 40x60; machine shop, 115x208; black- 
smith shops, 80x120; tin shop, 24x80; boiler shop, 76x80; 
boiler shed, 40x50; brass foundry, 40x50; casting shed, 
20x100; office and storeroom, 50x115, two stories; round- 
house, with 20 stalls; dryhouse, 30x40, besides several 
smaller buildings. The buildings alone will cost $300,- 
000. Grading for the shops has already commenced, 
and as soon as practicable the work of putting up these 
buildings will begin. 


Rolling Mills:— 

Dr. W. A. Byal has purchased an interest in the La 
Grange Rolling Mills, at Findlay, for $66,666.66. 

The Western Forge and Rolling Mills, East St. Louis, 
are preparing for the manufacture of railroad links and 
pins, in addition to their regular specialties. The out- 
lay involved in the erection and equipment of the neces- 
sary addition will not fall short of $25,000. When these 
improvements are completed the company’s working 
force and pay roll will be largely increased. 

The East Chicago Rolling Mill Company has been 
organized at Chicago, with a capital stock of $500,000. 
The incorporators are Mifflin E. Bell, J. L. Pfau, John 
W. Marsh and Valentine H. Marsh. Thecompany will 
erect a large plant near Chicago, and will make princi- 
pally structural iron, channel beams and eye bars. W. 
V. Smith, of Smith & Laughlin, engineers and contract- 
ors, of Pittsburgh, has been appointed consulting engi- 
neer of the company, and is at present in Chicago on 
business pertaining to the erection of the plant. 





Foundries:— 


The Glamorgan Iron Works, Lynchburgh, Va., are 
adding water pipe machinery at a cost of about $5,500. 

Miller & Bokenkamp, whose foundry and machine 
shop at Fort Madison were recently destroyed by fire, 
will rebuild at once. 

The new forndry of William Mann & Co., New Castle, 
now in process of construction, will be in operation 
in a couple of weeks. 

The casting made at the Union Foundry last week, 
and stated in these columns as weighing 20,000 pounds, 
should have read 40,000 pounds, more or less.—[Cata- 
sauqua (Pa.) Dispatch. 

The Northwestern Malleable Iron Company, at Mil- 
waukee, have added to their plant by extending the 
foundry and building a large room for ‘tumbling barrels. 
Their sales increased fifty per cent. last yeur over the 
previous year, and they have on hand contracts fora 
large percentage of their capacity for the coming season. 





Hardware:— 

It is reported that the tackers and nailers who were 
formerly employed at the American Tack Works, in 
Fairhaven, Mass., are contemplating starting the works 
in New Bedford, formerly operated by Messrs. Thayer 
& Judd. 

Mr. Walker, of the firm of Walker & Co., of Bellefonte, 
Pa., ax manufacturers, has been in McKeesport endea- 
voring to secure a site upon which to locate a new manu- 
factory. He has selected the ground and has made the 
owner an offer of $30,000. 

Additional improvements are being made to the Read- 
ing Hardware Company’s already large plant at the foot 
of Sixth street. Another story being added to the main 
building along Sixth street, and some adjoining proper- 
ties have been purchased to allow a still further exten- 
sion of the property. 

The Southern Tool Company, represented by the 
patentee of its peculiar process for making edge tools, 
have decided definitely on New Albany, as the place of 
manufacture. The local capital interested in the enter- 
prise withdraws in consequence, the inventor, Mr. Nehr 
ing, purchasing its claims for himself and others. It is 





The Bridgeport (Conn,) Boiler Works are unusually 





at New Albany wherein manufacturing operations are 
to be conducted. 

The Cyclone Novelty Company have been incorporated 
at Chicago for the manufacture of household utensils 
and novelties. The capital will be $100,000. Among 
the specialties to be made will be John L. Maxwell’s 
patent Churn Dasher and Washing Machine, and a num- 
ber of other household goods will be turned out. A 
suitable location is now being sought, and when that is 
found the preparations for manufacturing will be ener- 
getically pushed. 


Miscellaneous:— 

The Hamaker Bros. contemplate erecting a carriage 
factory at Topeka, Kas. 
The Wilcott Wind Mill Co., of Ohio, intend to move 
to Leavenworth, Kas. The Board of Trade of the lat- 
ter city can give information. 
On Tuesday A. L. McDonald, one of the heaviest 
stockholders in the Alliance Metallic Roof Paint Com- 
pany, purchased a tract of land at Beaver, on the Mar- 
ginal railroad. The works will be removed from Alli- 
ance to the latter place next spring. The erection of 
the buildings will be begun this fall, and they will be 
very extensive.—[American Manufacturer, Pittsburgh. 
The Chicago, Burlington & Quincy Company has a 
rail-cutter at work near the South Aurora depot that is 
attracting considerable attention. The cutter is of the 
circular-saw patteru and cost $10,000. It is used to cut 
off the ends of the steel rails that have been shattered 
and damaged by constant use. Only the damaged part 
is severed, leaving the remainder of the rail as good as 
new, and new holes being drilled, the rail is pressed back 
into service at once. . The feature uf the new machine 
is the fact that it cuts the cold steel, the old custom 
being to send the rails to the shops, where they were 
first heated and then cut. 





AMERICAN STEEL SELLING IN EUROPE. 
annie 
American Manufacturer. 
The steel industry of Pittsburgh is by no means an 
old one, but its growth has been remarkable, and the 
quality of the steel produeed has kept pace with the 
growth of production. Indeed, it was the quality that 
caused the rapid growth, for the latter is the natural re- 
sult of the former. 
So excellent has become the quality of Pittsburgh 
steel that it has gradually taken the place of English 
steel—which was formerly used exclusively—until it 
now has the American market almost entirely for its 
own. 
But the fame of Pittsburgh steel has extended beyond 
the bounds of our own country, and is being sought after 
in Europe. 
On this account a local firm, whose works are among the 
largest of the kind in the world, has within the last three 
months established agencies in six or eight of the prin- 
cipal cities of Europe, India and Australia for the sale 
of the finer grades of steel, particularly that used in 
making edged tools. The business bas now passed its 
experimental stage and has as3umed proportions which 
require heavy shipments of goods at present, and prac- 
tically guarantees an established trade on a gradualiy 
increasing scale for years to come. Bagshaw Brothers, 
of Paris, London and Brussels, are handling the steel in 
the countries mentioned, and report that their expecta- 
tiens have been more than realized. They are among the 
largest foreign traders in American manufactures in the 
world, and of course are in position to be good judges of 
what can be done in Europe with goods made on this 
side of the Atlantic. 

Some two years ago, another local firm of steel makers 
placed a considerable quantity of steel with a firm of 
London dealers, who sold it alongside of the best brands 
of English, at the same prices, and no complaint was 
ever made of its quality, although it was bought not 
only in England, but in France, Italy, Spain, and a num- 
ber of other Continental countries. The pr.ces obtained, 
we may add, were, under the circumstances, entirely 
satisfactory to the producers. 

Prior to the war the steel industry of Pittsburgh cut 
but a sorry figure—it was an “infant industry,” indeed, 
but under the stimulus and shield of a protective tariff 
it has become a lusty youth, attracting the wonder and 
admiration and patronage of the world. 


Tue German system for pensioning workmen in 
their old age will cause a tax of three marke per year 
on all, estimated at 7,257,000 marks. This will give a 
State credit of about 22,000,000 marks. Workmen over 
50 years of age when thig bill shall have passed will be 
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AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 
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LEVELAND FACING MILLS, Foundry 
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Orrice oF Lron TraDE REviEw. 
CLEVELAND. O., Frtpay Eventne, September 9, 1887. 


lron Ore. 

The situavion 1emains practically unchanged. Pro- 
ducers are making every effort to fill their contract 
orders und the shipments of the week were among the 
heaviest of the season. The receipts were 50,411 tons, 
as against 29,528 tons during the corresponding week in 
1886, and the shipments aggregate 33,410 tons as against 
24,010 during the corresponding week in 1886. Lake 
freights remain high, $2.40 from Ashland, $2 from 
Marquette and $1.60 to $1.65 from Escanaba. Inquiries 
for fall ore show a firmer feeling as parties who, sixty 
days ago, scouted the idea of $6 ore, have not yet made 
their purchases, but are still waiting to buy. We quote 
without change, f. o. b. as follows: 


No. 1 Specular and magnetic Bessemer ores per ton.. of 00@7 50 | $25 


No. 1 Specular (non- -cepenennenidan ores dad on eR ET a 6 00@6 
Bessemer Hematites............. seseessereeseeeseee D T9@E 70 
Non-Bessemer DM MRAEEOI Ga once sas cciskepetcneen jabbeaitieds 5 00@5 00 


Pig Iron. 

The market is firm and stocks are being used up as fast 
as made. ‘There will be no reserve stock on hand for 
three months certainly, and the chances are that the de- 
mand, which seems to have a healthy origin, will con- 
tinue. It is asserted that the price of iron is kept where 
it is by the action of furnacemen who look for large 
orders for future delivery, which would account for the 
moderate prices asked. This is also verified by the fact 
that iron for immediate delivery is worth considerably 
more than the ruling prices. The furnacemen are de- 
sirous of securing sufficient work ahead to make their 
profits out of the quantity of orders and they will have 
no lack of employment this winter. The ruling quota- 
tions are: 

CHARCOAL PIG IRON. 


Nos. 1 and 2 Lake Superior charcoal.. ai — meat 0 

Nos. 3 and 4 Lake Superior........0.....scoeseccscsseesserseeneresees 

Nos. 5 S816 6 LORS SUPGTIOP. ...n..c cds toecessssocccnecoscerece cee aves 3 O0@2 30 
BITUMINOUS AND COKE IRON. 

No. 1 Bessemer... aie acdecunsciaes 21 85 

No. i foundry, Si Tile Bhiewscceniosescichininsetenieudans 21 35@21 85 


No. 2 same.. Seebeséens 
No.1 foundry, Jake ores, with cinder 1 mixture............ 20 85@21 35 
No, 2same. nleuie disthontinns 

No.1 silvery, native Ohio ores... vhidanntianinetidansit 
A ene a a ee On RS 20 
No. 1 gray forge, red —< i 2 ines 
No. 1 gray forge. neutral.................+ 
No.1 American Scotch ( Bink Sana 
No.2 American Scotch 


i clnceragiil Iron. 

There is a great plenty of bariron in the market which 
accounts for the price, $1.90. For sheets, however, there 
is the liveliest kind of inquiry and the demand is strong. 
Sheets are worth, at the mill, $2.90 for No. 24, $3.00 for 
No. 26 and $3.10 for No. 27. This would mean from 5 
to 10 cents more in the Cleveland market. 





Scrap Iron. 

The market is fairly active and the prices are quite 
reasonable. One sale of 1,400 tons of steel rails is re- 
ported at $23, and a sale of 600 tons of car wheels at 

$21. Old American rails command $25.50@$26; axles 
$96. 50(@$27; No. 1 iron $20.50(@$21, and No. 2 iron 
about $14.50 $15. 

Hardware. 

Shelf goods of all kinds are having a good sale and 
the trade, with a very few exceptions, is lively in every 
department. 

Cur Naits.—The market is a trifle firmer, but the 
supply is so large that a cut may occur at any time. 
Tron still sells at $2.10 and steel at $2.20. 

Woop Screws.—The good managemeut of the manu- 
facturers has had its effect upon stocks, and another 
advance is looked for at no distant date. 

Gas Pree.—The slump, rather than showing signs of 
abatement, seems to keep right up. The discounts 
quoted are: Black lap weld, 1} inches and larger, 60 
per cent.; butt weld, 1] and smaller, 50 per cent.; large 
galvanized, 45 per cent.; small galvanized, 40 per cent. 

MISCELLANEOUS.—Solder is scarce and will go higher. 
Straits tin, $24.50; spelter, 5 cents; Banca tin, 25 cents; 
lead, $4.90; bar tin, 26 cents; antimony, $10.50. The 
market in all these metals is firm and quotations are 
liable to advance. 


CINCINNATI P/G IRON MARKET. 
Reported for the Iron Trape Review by Rogers, Brown & Co. 
The tone of the market is strong, but the feeling is, to 
some extent, a waiting one. Consumers very generally 
have an idea that there will bea plethora of iron as soon 


as the furnaces closed by the coke strike get fairly to| mixtures here. Lake freights continue high, and ad- 


5|recorded but once. There are many believers ina 


95, | 22.505 Ohio, Black Band softeners, No. 1, $22 50@23 50: Lake 


advance when so many furnaces were out, and there- 
fore must decline now, that all are in operation. This 
feeling leads to delay of purchases that otherwise would 
be made. On the other hand, well-informed sellers 
believe that the scarcity of iron will continue to be felt 
through the year. Production now is not as great as it 
was a year ago, and a greater proportion is going into 
Bessemer iron now than there was then. The stock on 
hand at the furnaces is only about one-third what it was 
a year ago, while consumption, all admit, is greater than 
a year ago. Finally, there are not so many forward con- 
tracts placed by buyers as in September, ’86. All of this, 
it is thought, points to a strong, possibly advancing, 
market. Old rails are again in active demand, and old 
wheels bring the highest figures touched in two or three 
years. Ohio and Southern furnaces, as a rule, are doing 
better work than during the hot weather. We quote 
for cash f. o. b. Cincinnati (September 5): 


Hor Buast Founpry [ron.—Ohio and Southern oe 82 Tote. 
No. 1, $21 00@$21 50, Ohio and Southern Strong Coke, No 
@$2050; Ohio and Southern Strong Coke, No. 3, $19 00@ ee 50, 
rag Soft Stonecoal, No- 1,-$20 50@§21 50; Ohio } Ayo Stonecoal 
No. 2, $19 50@$20 00; Mahoning and Shenango Valle one, No.1, 
$21 50@$22 00. CrtarcoaL Iron. —Hanging Rock, 0. 0@ 
00; Hanging Rock SS 2, $22 50@$23 50; ce ee and 
Dishes, No. 1, $22 50@$23 50; Tennessee and Alabama. No. 2, 
$21 00@$22 00. Foraz—Strong Neutral Coke, $18 ort e 0; Mot- 
tled Sete. $16 50@$17 00; SS Short, $17 00@$17 50. Car 
WHEEL AND Matueas_e—South en Cet, Wheel Iron, $25 
$2600; Hanging Rock Cold pias No. 1. $25 00@$28 00; Lake 
Superior Malleable. $25 00@$26 00. 


CHICAGO PIG IRON MARKET. 


Reported for the Iron Traps Review by Rogers, Brown & Co., 
W. W. Backman, Resident Agent. 


About the same market conditions prevail as noted a 
week ago. Buying has for some weeks been of the 
hand-to-mouth order, excepting an occasional season’s 
contract made to the large agricultural concerns. The 
result of this policy is that a considerable number of 
the foundries have no iron contracted ahead, and are 
constantly calling for iron for quick deliveries. The 
feeling has been general that as soon as the Valley fur- 
naces get to work and up to their full capacity the sup- 
ply would be more plentiful and prices easier. Iron 
ig as scarce as ever, and no indication of a much fuller 
supply. Stocks September Ist were 30,000 tons below the 
lowest point ever before recorded, and production less 
than a year ago. Charcoal stocks were the lowest ever 


higher market, and, it is fair to say, many take a con- 
trary view. We quote for cash, f. 0. b. cars, Chicago 
(September 3): 


Coke and Coal Foundry:—Ohio Hanging Rock pee, No. 
1, $21 50@22 50; Ohio Jackson county. softeners, No. 1 $21 50@ 


Ore ‘and Cinder softeners, No. 1, 21 00@22 00; Rosthers coke 
foundry No. 2, $21 00@22 00; Southern oe foundry No. 2%, 
$20 50@2150; Southern coke found on No. $: 00. Old 
Materials: —Old American Rails, $24 00@25 06; Old wheels, $20 50 
@21 50. Charcoal Foundry:— Lake Su $21 5038 $22 50@23 50; South- 
ern, $22 50@23 00; Hanging Rock, 25 50. Car Wheel and 
Malleable:—Lake Dapertor, $22 50@ Standard Southern, 
$24 00@26 50; Hangi LF a Blast. $27 00@29 00; Hanging 
Rock Warm Blast. $ 


humiabe res IRON MARKET. 
Reported for the [non Trape Review by Geo. H. Hull & Co. 
The market for pig iron is quiet and bnt little iron is 
being offered. Buyers for large amounts have with- 
drawn from the market but the demand for iron con- 
tinues, though in small quantities. Old wheels are very 
active owiug to the fact that several car wheel com 
panies are using them largely in place of pig iron, espe- 
cially where they use ferro-manganese. There are nu 
new furnaces coming into the market this year as far as 
we can find out, to disturb the condition of affairs, ex- 
cept one, and they will have very little iron to offer this 
year, as it will be toward the close of the year before 
they go into blast. We quote for cash as below (Sep- 
tember 7): 


Pie Iron.—Southern Coke, No. 1, Foundre. $20 50@$21 50; 
Southern Coke, No. 2, Foundry. $19 50 ® $20 50; Southern 
Coke, No. 2%, Foundry. $19 60@ $19 50; Hanging Rock Coke, No. 
- Peuaeey 20 50 150; feathorn Charcoal, No. 1, Foundry, 

1 50@22 50; Silver Grey, different grades, $18 50@$20 00; South. 
4 Coke, No. 1, Mill Neutral. 318 75@$19 25, Southern Coke, No. 

2, Mill. Neutral. $18 00@318 75; Southern Coke, fs) 1, Mill, Cold 
Snort B18 @$18 75; Southern Charcoal, No.1, M 1, $1909@$20 00; 
White and Mottled different grades, $15 vis 00 50@617 f 80; Southern Car 
Wheel, Standard Brands, 00@ ; Southern Car Wheel, 
other brands, $23 00@$<5 00; Hanging Rock Col a Blast, $26 00 
@$27 00: Hanging Rock, Warm Blast. $23 00@$24 00 


DETROIT PIG IRON MARKET. 

Reported for the Iron Traps Review by Uharles Himrod & Co. 

The past week has shown considerable activity in char- 
coal irons, both Lake Superior and Southern grades, and 
we have learned of one or two large deals for Southern 
mill iron at full prices. The activity in Lake Superior 
is on rather small quantities, as most of the larger buy- 
ers have placed their orders for their season’s supply 
and will not be heard from again until nearly the close 
of navigation. The Northern coke furnaces are now 
able to supply some of their grades of iron and we think 
this will have the effect of checking the income of South- 
ern make, which has figured so largely as a factor in all 


make much money if the price of pig iron should go any 
lower. This of course refers only to iron made from 
Lake Superior orders. We think the market fairly quo- 
table to-day as follows (Sept. 6): 


Lake Superior vaeerecel, all Nos. $23 (0@$24 00; Lake Superior 
Coke, all ore, $2250@$23 50; Lake Superior Coke, cinder mixed, 
50@ $21 50: ecudard Ohio Blackband, $22 50@$23 50; Southern 

10@$22 004 Southern Silvery, open, $20 00@21 00; Jack- 
son Coun (0 io) Silvery $21 50@22 25; American old iron rails, 
$23 50@25 00; Old wheels, $20 50@21 50. 


ST. LOUIS PIG IRON MARKET. 
Reported for the Lron Trape Review by Rogers, Brown & Co. 
Business in this market is unquestionably on the in- 
crease. There is a freer disposition to contract ahead, 
buyers having concluded, in many cases, that further 
waiting would not profit. Southern irons are coming 
along freely on old contracts, but very little new iron is 
offered. The aggregate consu nption is estimated to be 
greater than at any previous time in the history of this 
market and unless a very material increase in present 
rate of production takes place the conditions appear 
favorable for a strong and active market. Wequote for 
cash f. o. b. St. Louis (September 3): ‘ 


ao Foundry — Missouri. No. 1, $20 00@21 00; Southern, 

No. $22 00@$23 0); Southern, No 2. $2100@2260. Coal and 

Coke EET Renthern, No. 2, $21 00@21 59, Southern, No. 2%, 

$20 00@21 00; Southern No. 1, Mill $19 25@19 75; Ohio Softeners, 
$22 00@24 00. Car Wheel Irons—Southern, $24 00@27 00; Lake 

Superior, $25 00625 50; Connellsville Foundry Coke, East St. 
ouis, 3 


CHATTANOOGA PIG IRON MARKET. 

Reported for the Iron Trang Review by Lowe & Tucker. 

To describe the condition of general business now 
would be but to repeat the tenor of former reports, as 
there has heen no change. As the fall approaches busi- 
ness on the railroad lines is increasing in a very marked 
degree and great trouble is now being exp2rienced in 
getting cars for the transportation of coal and coke for 


is very evident that the different lines will have to in- 
crease their rolling stock very much in the near future 
to meet the growing demand for transportation. In pig 
iron there has been no change in anticipation of early 
completion; some of the furnaces now under construc- 
tion are making offers of their output for the first half 
of ’88, but so far we hear of no large lots being placed; 
the time is too far off for much sale of grades, of which 
the quality is but yet little known. We make no change 
in quotations as No. 1 foundry is selling at $18.00 to 
$18.50 according to quality. 


PITTSBURGH PIG IRON MARKET. 
Reported for the Iron Traps Review by A. H. Childs. 

There are no new developments to report in the pig 
iron market. Prices have been stationary for several 
weeks past. Stocks are not accummulating and there 
are generally buyers for all reliable irons offered. Quo- 
meee are (September 5): 


Iron.—No. 1 Found $20.50@$21.00; No. 2 Foundry, 
sib 50@ $20.50 ; White and Mottled. $17.50@$18.00; Gra Forge, 
$18.50@19.00; Warm Blast Charcoal, $22.00@$24.00; Cold Blast 
Charcoal, $24. 00@28.« 00; Bessemer, $21.50@22.00, four months. 


a —— 


Low Round Trip Rates via Pennsylvania Lines. 





Extensive preparations are being made by the citizens 
of Philadelphia for a fitting celebration of the centen- 
nial anniversary of the adoption of the Federal Consti- 
tution on September 15th, 16th and 17th. The Presi- 
dent of the United States, his Cabinet, and other 
distinguished gentlemen will be present. Excursion 
tickets will be sold to Philadelphia and return from 
September 8th to 17th, inclusive, at one fare for the 
round trip from ticket stations on the Pennsylvania 
Lines west of Pittburgh. These tickets will be good 
for return passage until September 22nd, inclusive. No 
other lines can furnish such excellent facilities and ac- 
commodaticns for reaching Philadelphia as the Penn- 
sylvania. Call on or address the nearest ticket agent of 
the Pennsylvania Company, Pittsburgh, Cincinnati and 
St. Louis Railway, or the Chicago, St. Louis and Pitts- 
burgh Railroad Company. 

oe 
LIST OF PATENTS. 
ee LER 
Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. 8. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 


BEARING DATE AuGuST 30, 1887. 


Amalgamator, C. M. Stolle, Bellevue, Idaho Territory. 

Bolt head, ornamental son, H. Higgin, Newport, Ky. 

Metal- founding machine, H. Tabor, New York. N 

Metal plates, cooling, H. Aiken, Homestead, Pa 

Metal rollers, machine for corrugating, G G. H. Fritz, St. Louis, 
Missouri. Fa 

Metals, machine for drawing. H. R. Kennedy, Ithaca, N Y. 

Sheet metal, ornamented. J. Word. ‘Pittsburgh, sy 








work, the line of argument being, that prices did not} vancing, and it does not seem possible that furnaces can 


ire, machine for bending and cutting, A. F. Fogelquist, 
Nevark, N.J. 
ire-rod-ruling machine, H. A. Y oune. Worcester, Mass. 
Wire-rope-making machine, A. 8. Hallidie, San Francisco, Cal, 


the different manufacturers. There is one thing that . 
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IRON TRADE REVIEW. 








BUFFALO HAMMER CoO., ; 
Buffalo, N. Y., 


Manufacturers of 







aan Hatchets, Sledzes. 
Railroad, Mason and Blacksmiths’ Tools. 
All Goods Warranted in Every Respect. 


Send For Our New 1887 64-page Catalogue. 
MENTION THIS PAPER, 





—MADE BY— 


Th Avex Dring aad Pumping agin, sien, cis ec 


Cleveland Foundry. 
Castines 


For Machinery and Rolling Millr 


Car Wheels 


all :izes and kinds, with and without Axles. 
Chilled Faced R. R. Froze 


STREET RAILROAD TURNO?M'r. 


Nos 9,11 £13 om 
Winter cuest.} Bowler & &o 











CLEVELAND WHEEL & FOUNDRY WORKS. 
: Guiaee MAHER & BRAYTON, Proprietors, 


Manufacturers of 


Tender Wheels. 
RAILROAD, ROLLING MILL 


and Machinery Castings. 


and Street Railroad Wheels 
and Turnouts. 


Chilled-Paced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland, Ohic. 32 


The Dunning Boiler, 


Patent Wrought Iron or Steel, with Bae Heding Je 
Magazine, is the oldest and best for Low Pres- 
sure Steam Heating, and insures a warm 
house Day and Night. 


MADE AS FOLLOWS:~As a Magazine Boiler, 
vhich requires attention but once in twenty-four 
hours; as a Surface Burner. to burn hard or soft 
coal, wood or coke; as a Hot Water Boiler, for zreen- 
houses and hot water heating; as a Portable Boiler, 
to be set without brick-work. AJso in two sections 
to pass throvgh any d: or where a larger one canuot 
be used. Made in 13 patterns, 51 sizes. Send for 
I}tustrated Cataiogue. with full description and 
price list. 


Ke’ ps Steam Up Constantly. Agents Wanted. 


N. B.-—Correspondence solicited from architects 
and perzons building. 








OVER 5,000 IN USE. 


MANUFACTURED AT THE 


New York Central Iron Works, 


80 Exchange Street, Geneva, N. Y. 





23-3m 


Emery and Corundum Wheels, 
EMERY. WHEEL MACHINERY 


—AND— 


FIINT PAPER: 








All goods manufactured by us are guar- 
anteed to give satisfaction. Give them a 
trial on their merits.' Write for circular. 


Springfield es and Emery Wheel Co., 


SPRINGFIELD, MASS. 








THE NEW HOPPES 


LIVE STEAM 


Feed Water Heater 


AND 


Lime Extractor. 


CLEAN BOTLES, GUARANTE 
AND TIME GIVEN FOR TRIAL. 


Efficient in Operatio 
Cleaned. 


Send for Descriptive Oireular A. 
Hoppes Manufacturing Go, 


Darable in Construction. 
Easily 


Iron Clad Paint Co. tron cia paintco.. 
actory 75 & Ps LEVELAND, ON Ey Bullding, 


And get the grants 
article, and save liabilit, 
suit for using an article 
made in violation of_the 
patents issued tO Wm. 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
= Ground in Oil. 


d by Near! gi 
ae Railroads. y 








ARTHUR BRITTAN. 
Manag. & Treas. 


Co., 


ALEXANDER NIMICK, GLENDY 8. GRAHAM, 
President. t 


Secretary. 


Nimick & Brittan Mfg. 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINK HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 
Genuine Bronze and Imitation Bronze Coods. 


Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. 11 





i Ka LORD, 


General Agent, MEADVILLE, PA., for 
HAZLET & BEMAN’S 


ree CAS SHUT-OFF 


(Patent pending.) 
No Explosions From Nat- 
ural Gas. 


No Vaive Wedge or Spring to 
stick. All valves thorough- 
ly tested and warranted. 


ALSO AGENT FOR 
: JACKMAN’S 
Atmospheric Gas Lamp, 


The best burner for natural 
or artificial gas on the market. 

Send for price list and cir- 
cular to ote D, 
60) MEADVILLE, PA, 






LA | 





WOOD-WORKING MACHINERY 


—FOR— 


7 ec ge). Planing Mills, 
ae, 


Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 


FRANK & CO.. Buffalo. N.Y. 


ao} 





Send for Catalogue. [05) 











Znown to the Arts. 





AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPANY, 


BnRoOvUrDBs, 
THE GREAT STUMP AND 


AN NIHILATOR. 








Sorinafield, O- 





J. w. WILLARD. Man Room 





Stump before a blast. | cata after a blast. 


STRONGEST and SAFEST EXPLOSIVE 





= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


40 Prospect gtreet, Cleveland, Ohie. 





CLEYI 


Eagle, Ar 
Wrights.. 
Armitage 
Armitage 
Wilkinsor 


Millers F% 
Cheney A 


Champion 
Family 

Gem....++: 
Gold Med 
Improved 
Improved 


New Ligh 
Oriole.. 

Pent...cavs 
Standard. 
Turntable 
Waverly. 
White Mc 


Snells..... 
Cook’s Do 
Russell J¢ 
Expansive 
large, 
Hollow At 


Hollow “Al 

t ® doz., § 
Gimlet bi 
Williams | 
Ship Auge 


Sewing, b1 
patent sev 
Patent sev 
Patent pet 
Pat. peg, I 


Awls. Sew 
Awls, Shor 
Awls. Pate 
Awls, Sho 
Awls hand 
Awls hand 
Awis, on 


Brad § Sota 
$7.50.. 


Makers’ ai 
First qual 
Others...... 


Frazier’s. | 
Frazier’s, | 


Sprengle’s 


Spring bal. 
Common 2 


Hand. ligh 
Hand. Ext 
Hand. Wh 
Hand, Sils 
Hand, Glo 
Gong, Abb 
Gong. Y ‘an 
Gong, Bar 
Pull, west 
Cow. comn 
Cow, west 
| ABS eee 
Farm bell: 
Steel alloy 


Blacksnit 
Moulders, 
Hand, ...... 


Standard.. 


Cleveland 
Extra 5 dis 
Shultz Rav 


Standard, « 
Lower grac 


Hotchkiss’: 
Weston’s ¥ 


McGill’s.... 
Morrill’s .. 


prtension, 
Diagons al.. 
Angular . 


was» 
Excelsior... 


Barbed % i it 
Barbed 3¢ i 


Cast iron ba 
Cast Iron s} 
Cast iron ch 
Ives patent 

r’t iron b 
Wrought ir 

Trought sh 


Carriage Cor 
Ire, comm<e 
alTlage an 


Stove | bolts.. 

Plow bolts... 

Machine ... 
Knds... 
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IRON TRADE REVIEW- 








For Sale. 
AC™, SELF-INKING Foot Power Prin 
Press; will do good work ddress 


M., care [ron Trade Review, Cleveland, 0. tf 





For Sale. 
()*, OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
sapacity, 600 ths. Address Dunn, care Iron = 
Review. Cleveland, 0. 


Patents. 


H. T. FISHER, 
SOLICITOR AND COUNSELOR, 


Late Examiner U.S. Patent Office. Eight years 
experience in Examining Corps. ces moder- 
ate. Satisfaction guaranteed. Write or on} for 


particulars 
34 Blackstone Building, CLEVELAND, rit 





Furnace for Sale. 


GOOD Charcoal Iren Pernets, in Michigan. 
For rarticuiars address E. C. Pope, 31 and 
32 Wilshire Building, Cleveland, 0. tf 





For Sale. 


Vy OODRUFF & BEACH, Hartford, Conn., 
Automatic Engine. 24x48: Bucke ° — 

matic Engine, 18x36; John Cooper .S 

matic Engine, 20x35;1Cireular Mill, 

Engine and Boiler. direct connected, 

Sturtevant Boston Blowers, large size 

CLARK CENTE 
93-9ms SANDUSKY, RoHIO. 


7 ae 
at 2 





For Sale at Very Low Figures. 


A COMPLETE OUTFIT OF TOOLS AND 
Machinery for the manufacture of steam 
gauges and for carrying on jobbing in brass and 
iron The tools area Fox latheand a hand lathe 
for brass work: a macnine lathe; drill press; 
bufter and emery wheels; grindstone; two test 
sumps and gauges; standard testing machine; 
bes es chucks, slide rest, dies. cutters, stamps 
merkers, vises, anda quantity of other tools too 
numerous to mention. Also all patterns for 
gauges and other work, and patent double-spring 
gauge. As the business MUST closed out, we 
offer it <t very low figures. Address 
G. R. PILATE, 


90-4t 26 Sears street. Dayton, Ohio. 





For Sale. 


One 12’’x18’’ new Automatic Engine. 
One 11x20 new Slide Valve Engine. 
One 8x16 new Slide Valve Engine. 
One 8x14 new slide Valve Engine. 
One new Portable Farm Engine. 
One second-hand Farm Engine, in good repair. 
One Direct-Action Circular Saw Mill, second- 
hand, in good repair. 
Will be 


All of above our own manufacture. 
sold cheap for cash. Write for prices and de- 


scription, to 
THOS. SHARP & CO., 


52-3m Salem, Ohio. 





SECOND-HAND MACHINERY 


For Sale. 


1 Fay & Co. Lm sod Giant 4-rol! single cylinde: 

Planer and Matec 
Fay & Co. Little Giant 4-roll double cylinder 

Planer and Matcher 

1 Tompkins 6-roil 2inch double cylinder 
Planer and Matcher 

1 Ball 24-inch single cylinder Planer and 
Matcher 

1 x & Co. endless bed, single surface Planer, 
24 inches wide, 8 inches thic 

1 Fay & Co. endless bed. single surface Planer, 
26 inches wide, 6 inches thick. 

1 20-ineh Pony Planer, made by Frank & Co. 

2 Pane! Raiser :. 

1 Ball wood-‘came Sash machine. 

1 self-feed } ting Slat Tenoner. 

1 Goodspeed & Wyman Gauge Lathe. 

1 Rogers’ Axe-handle Lathe. 

1 Union Siding machine. This machine planes 
voth sides, joints both edges, and Resaws at one 
operation. 

1 Stave Cutter. 

1 Bolt Equalizer. 

Lot ponneanne Stave Machinery. 


aa making 
1 Hand Stamping Me Machine, Ones. 


110 x 18 Stationary Engine. 
130-H.P. Portable Boiler. 
James Jenks & Co., 
43 to 54 Randolph Street, 
DETROIT MICH. 


Furnace For Sale. 


A GOOD CHARCHOAL IRON FURNACE 
in Michigan. For  erticalars inquire of 


11 and 12 Wade Building, 
Cleveland, 0. 


Wanted to Buy. 


82-3t 





20 or ff Power Wood Pianer. Address 
with price and full paneer “K,”’ care 
Iron Trade Review, Cloveland, 0 tf 





Wanted. 
GOOD BUSINESS MAN with capital, to 
take interest in a manufacturing iron bus- 
iness. 100 per cent. profit. Address J. G. J., 
care Iron Trade Review. tf 


Public Sale. 


The undersigned will sell their Real Estate 
Machine Shop, Machinery, Tools. etc., to the 
highest bidder, * Bet — on Tuesday. Sept. 
20th, at 2 P. M. s Cas 

THE WAKKEN FIRE. ESCAPE o.. 
Warren, 0. Aug. 30. 1887. 








For Sale. 
NE ooqend phen Forty-two Horse-power 
Root Boi 
DAYTON MALLEABLE TRON co. 
Dayton, Ohio. 





Important to Capitalists. 


FOR SALE: 
The Joseph Hall MachineWorks 


OSHAWA, ONT., 


Covering 140,000 superficial feet. with main 

buildings, brick, 24 and 3 storeis high, substan- 

tially built, and all the machinery, tools, dies. 

patterns and plant therein. that originally cost 
over \ 


ALSO FOR SALE 


Threshing Machines, Oshawa Mowers, 
Portable Engines, Horse-Powers, Water 
Wheels, Machines in process of manufac. 
ture, parts of machines for repairs and 
unsold stock, the whole valued at over 
$50,000. 





The works are admirably equipred for doing 
a large agricult»ral implements, general ma- 
chinery or car works business. 

T will sell the whole ¢ 4/oc at a low price or in 
parts to suit purchasers, on liberal terms of 


payment. 
JOHN LIVINGSTONF, 


63-4t Trustee, 





The Journal of Science and Art 


Is a beautifully illustrated, popular medium of 
conveying knowledge to the people. Its Depart- 
ments of Science, Mechanics, Natural History, 
Art and Pure Literature are unrivaled, while its 
illustrations are models of excellence. Every 
family in the land should take this tuperesting 
and instructive Journal. Price two dollars a 
year. Sample copies 24 cents. Published at 
Cleveland, Ohio, by WINN BROS, & JUDSON. 
Send for sample copy. 13-24t 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240, CLEVELAND, O. 





For Sale or Exchange. 
HE BRADLEY FACTORY at Ashtabula,0; 
has switches from two railroads, acre of 
buildings, large fine engines, boilers, shafting, 
etc.; finest shipping point on Lakes; no better 
point for manufacturing; at great sacrifice. 
McCONNELL’S BUSINESS EXCHANGE, 
208 Superior street, {09} Cleveland, ‘0. 





WEBER & LIND SIGN WORKS. 


Artistic Signs. 


Cor. Ontario & Huron Strs., | 


CLEVELAND, O. 


Show Cards; Silk Banners, Bunting, d Woods and 
Streamers: Picture Painting; Garved 
Metal, Glass and Cloth Signs. 


Be NCRAVING 





RS OINGS 


“DETROIT, Co 











Expiration Registers. 


Manvuracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the Iron TraDg 


, Review, price $3.00 per year. 
| 


| 


| 
| 
| 
| 


Address, 
DAY & CARTER, Publishers, 
Cleveland, Ohio, 





UNION 


ELECTROTY PE 


FOUNDRY’. 
B29 SHERIFFS EVELANDO 








\the Van Nostrand Science 


SERIES. 
18mo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
Sussyect DEMANDS. 


No. 1—Chimneys ‘ Wigraaeee. Fire-Places and 
Steam Boilers. By R, Armstaong,C. E., 
oe with an Essay on High Chimneys; by 

inzger 

gf Steam Boiler Explosions: by Zerah Col- 

ur 

No. 3~-Practical Destiptng ot Retaining Walls; 
by Arthur Jacob, 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. EK. 

No. 5—Ventilation of Buildings; by W.F. Butler 
Edited and Enlarged by Jas. Greenleaf. 
2d Edtion 

No. 6—On_ the Designing and Construction of 
ee Reservoirs; Arthur Jacob, A. 

reharged and Different Forms of Re- 
taining Walls; By Jas. S. Tate, C. E. 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. 8. W. Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which is appended the Value of Artificial 
Fuels as Compared With Coal; by John War- 
mald, C. E, 

No. 10—Compound Engines; Translated from 
the french of A. Mallet. With Pesnits of 
American Practice, by R. H. Buel, C. E. 2d Ed- 
ition 

No. 11—Theory of Arches; By Prof. W. Allan. 

No, ke Theory of Voussoir Arches; by Prof. 

He. 13-Gases Met With in Coal Mines; By 

J.J. Atkinson 3d Edition. Revised. To which 
is added The Aan of Coal Ducts. by Ed. H. 
Williams, Jr., E. 

No. 14—Friction of Air in Mines; by J.J. At 
kinson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C.E. 

No. 16—A_ Graphic Method for Solving eortein 
Algebraical Kquations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; o Prot. Ww. 
H. Corfield, M. A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No 19Strenth of Beams Under Transverse 
Loads; by Prof. W an. 

No. 20—Bridge and Tunnel Centres; by John 
B. McMaster. C. E 

No. 21— —Safety Valves; Richard H. Buel,C. E. 

No. 22—High aoceee ams; by John B. Me- 
Mostet, 

23—The Fa‘igue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son’s odontograph; by Prof.S. W. Robinson. 

No 25—Theory and quicihitinns of Centinuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 

Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theo and Use; translated 
from the French of M. Leen Pouchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Tron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of Dwelling 
Houses : a Town and Country; by Goorge E. 
Pf ine I 

Fe Making for Suspension Bridges, as 
pap ow in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B. 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. @. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Parra: its Uses, Meth- 

e 


ods and Results; b k eaux Carpenter 
No. 38—Maximum merenses f in Framed Bridges; 
v7 Prof. Wm. Cai 


39—A Handbooie of the Electro-Magnetic 
Tico by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmisston of Power by Compressed 
welt be | Robert Zahner, M. E. 
No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. - and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. 

No. 44—Turbine Wheels; by Prof. W. P. Trow- 


No. 45—Thermodynamics; by Prof. H. T. Eddy. 

No. 46—Ice-making Machines; from the French 
of M. Le Doux. 

No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Solid in a Fluid; by 
Thomas Craig, Ph D. 

No. 50—Dwelling Houses; their Sanitary Con- 
struction and Arrangements; by Prof. Wm. H. 
Corfield. : Y 

No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 52—I maginar: 7 Quantiiies; translated from 
the French of M. Argand; by Prof. Hardy. 

No. 53—Induction Coils: how made and how used; 
8d edition. 

No. 54—K inematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. wer Gases; by A. De Varona. 

No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker, M. Inst C. E. 

No. 57—Incandescent Electric Lights; by Compte 
Th. Du Koncel and Wm. Henry Preece; 
edition. 

No. 58—The Ventilation of Coal Mines; by W. 
Faison, M.E.. F.S8.8. ‘ 

59—Railroad Economics; with 
Gansmnantes by S. W. Robinson, C. 

No. ot th of Wrought iron Bridge Mem- 
bers; b . Robinson, C 

No. 61— eahle Water, and the Different Meth- 
ode of Detecting Impurities; by Chas. W. 
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wets House Dreinage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 
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No. 64—Electro-Magnets; by Th. Du M. 
No. 65—Rocket Logarithms to Four Pinon 
ee mele. R 
0 vnamo-Elect h ; y 
nae: Th me ectric Machinery; by Silva- 
o, 67—Hydraulic Tables; by P. J. FI : 
No. 68—Steam Heating; hy Robert pb ey OB. 
No. 60—C 2 hemical Problems; by Prof. Fave: 3d 
0 
No, 70— Explosive Materials; by M. P. KE. Ber- 





No. “1 Dynamio Electricity; by Jobn H 
son, J. A. Schoolbred and R. E Day or 

No. 13-Teoographical Surveying: by Geo. J 
Specht, Prof. Hardy, John B. McMaster 
and HF. : Walling 
0.7 ymbolic Algebra: or the Algebr: 
gebraic Numbers; by Prof. W. Cain op hgiana 
0. 74—Testing Machines; their History, Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Pregresa in Dynamo-Electric 


Machines: being a supplement to Dynamo. 
Electric Machinery. by Prof. Silvanus P. 
hompeson. 


No. 76—Modern Reproductive Gravhie Proces- 
ses; by Lieut. Jas. S. Pettit, U.S. 

o. T7—Stadia Surveying; the Al “of Stadia 
Meswerrments; Lg 4 Arthur eae) 
o. 78— The Steam Engine Indicator, and its us 

Ne The Pie im ae 
o.79—The Figure of the Earth; by F 
eer. C. EK. ame ©. 
No. 80—Healthy Foundations for Houses; by 
~ Glenn Brown. 

No. 81—Water Meters: Comparative Tests of 
Accuracy. Delivery, ete. Distinctive Features 
of the Worthington, Kennedy, Siemens and 
Hesse Metors: by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
e F a neeption: by Samuel Bogster Boulton, 


NS F enic! Integrators; by Prof. Henry 
S. H. Shaw, EK. 

No. 8i—F low ot ‘Water in Open yn sat Pipes, 
Conduits. Sewers, etc.; with tables; by P. J. 
Flynn. 

No. 85—The ‘Luminiferous Ather; by Prof. D 
Volsan Word. 

No. 86—Handbook of Mineralogv: Determina- 
tion and Discription of Minerals found in the 
United States; hy Prof J.C. Fove. 

No. 87—Treatise on the Theory of the re. 
tion of Helicoidal Oblique Arches; by John L 
Colley. C. RB. 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick 

No. 89—Modern Gun Cotton: Its Manufacture, 
Properties lw Analysis; by Lieut. John P. 
Wisser. U. 

No. on Bell Motion: as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91—Leveling: Barometric, Trigonometric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Boverton Redwood. F. C. 

No. 93—Notes Embodying Recent Practice in 
the Sanitarv Drainace of Buildings: with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, 

No. 94—The Treatment of Sewage; by Dr. C. 
Meymott Tidy. 
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Shutter knobs, genuine PEO EO sr eseewseceenre i: - Brass head, Sargent’s list........ } | ro sends boa beech, perdozen $2.25.......... BEG Twine. BC. P. 
arenes ee Beyptien bronzed ENE N ot is b= rass bead. oombinet’ 2 Hahn.» rere pretty Hand, wood. hickory £106 2.41045 Yo. 12. F Flax Twine, iSand Mlb Balls.. = g Bee 
Shutter bars, genuine Dronze...........cee.eee.. dis Porcelain Sargent’s list, dis...........S0K1OKIO | PANG. WOOG-.-vsessssersersssesssesseere " “4 “ ; 
Shutter See. FONSE Plated ......000...00-receceeee dis 70 | Porcelain head, combination list......... dis 40410 _ a giniet pont........... 66240662445 | NO om ond ni c oo. 
Kgypti bronsed dis 70 1 Coach, pate No. 264, Mattrass 
Shutter bars, gyptian ecccccccececccoces ret t Plane trong. dis 25 | Bed... sseecsseressescereeseseees 10 Chalk ine, Cotton, ert Bal Is... .25e 
ash lifts. genuine bronze. . L. & I. J. White +eeeveell8 25 | Hand rail, Sargent’s. wecstesassnerenseriene ce seanaes ne. inen: a 3 ss a 55 
Sash lifts, bronze plated Pliers and ee: Hand rail, Humason, Beckley & Co.’s70& 10 @ 75 Ply ‘ome. t> Balls Sp 12 
Gesh lifts, Reyptian b dis 60 | Button’s Patent .scsecssn-sssoowe-ensee o is 30410@40 | Hand rail, Am Screw Co % | eb Boal. vorumety heh aT: 
Sash pulls and plapes, censine bron “Gis 60 | Hall’s Pat. Compound Lever iii Nippers, Saw Tools, 3Ply “ 1% maqennenagianaaaae 
Seeeer bal “seaains ‘brome... “st wvdia 4 | No. 2, 8in., $13.80; No 4,7 in, 21 06 Tb roqen; | Atkins” patent....ereomeerremn@ihos vote 0600! SEU, weaning, 6 Balle to Ber ii@ 
Drawer pulls, bronze plated ............s.+seeeseeeis s. dis 
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TRON TRA 


DE REVIEW. 





—— ne - 





TRAVELER'S RECISTER. 
Standard Time. 
In effect May 15, 7:30 p. m. 


. L. R’y—"*The Nicke! Plate.” 
wit han RD. ‘ ARRIVE. _DEPAR 


Suffalo Passenger................ 10 40am 1 


Chicago Passenger..........-.... 0 5 45am! Fremont........... 07 ne: AE. Lecdieendins 
nae: we a Aa DEPART. nt ae 9 4 3% $3 covceccceses 
‘hi : Se Korie Gib 5. 3 30 a m | evue ya eer 
Gaicate aetet., Gm 68pm 58/305 | 701 | Si0aw 
Loa! Freight........... 5 20pm 5 50am, Norw 1/322 707 | 822 
Rocky River Accommodation departs 7:40 a. | ~ ‘3 Owl 7° 
a acid Accommodation departs 6:2 12 re 1 H 10 700 | 1 00 
5:15 p. m. - - as 
* il trelas daily, except Sunday. i = 4-4 iS H i 2 
Cleveland & Phe onranr, | NEYAFFE wn. 135 | 635 8 09 | 8 
York Express.............. 12 55 p m 74am Nowe conor 2 28 7 33 9u5 | 905 
ad York k ao. Neha 6 30pm 1210D ™ | Sherroasviue...| 2 40 745 9 25 9 25 
cithusos Asoemaneniie. 935am 415DM Leesville... 248 | 753 | 940 | 940 
Ravenna Accommodation... Y ss om % 4 mg Bowerston....ar| 255pm | 8 00pm | 9 50am |_9 50am 
7; EX DPOB... ccccessccccccseoes a | ees ae 
Bedtord Accommodation... 317 0m _140pm| Renal Dover... 3 $2 RM) B SAM fone Proaenc 
Brain leaving at 12:10 p.m. has Pullman Buf- | ow, Comerst’ny 858 | G30 faseesvsessovnsveen 
fet Sleeper from Uleyeland to New York, arriv- Macksburg ...... 6 56 9 03 I, 
ing in New York at 7:30 next morning. Marietta........ar' 810 pwll10 15am] ........... RES 
*SDaily: all other trains daily except Sunday. 
Mt. Vernon & Pan Handle Route WESTWARD. | No. 6. | No. 8. | No. 4. |No. 2*. 








)., A. SO. By Ce. |, ARaive. §=Dereet. jetta ...... CL anne EET : 
Akron, Col, Cin. “Fizer” 540pim 8 10am | Mariette Iv) € 50 au}i2 15 pw. 
Akron, C9’. & Cin. Nigh 4am 800pm/| Campbridge...... | 9 40 300 |... 
XPTESS,..-ereeeseereerss "1255p m 1210p m| New Comerst’n/10 50 WES Hesivisnssiel [osere 
Akron & Columbus Exp..... 93am 415pm/Vanal Dover....11 32am) 440pM | 
Akron & Orrville Accom...... Pull Bowerston........ (1125 am| 345PM | 6 35am. 
The 8 p. m. train runs hy f Elegant trains | Leesville......../1132. | 355 | 643. |. 
palace sleeping cars attached. All other Sherrodsville.../1140 [| 410 | 653 
daily except Sunday. New Cumberl’d/11 52/425 707 2° 
New York, Pennsylvania and Ohio. Valley June...../12 20pm) 5020 725 00 
Re rte cs mal Pavarre ~Sincie ; 4 : S °° Ds sccsssdiees 
v.Y Pitts. Express.......... assillon......... I eeneonidpens 
Past ? i Y's Pitts. Express..*10 55 a m °3 00 v m | Orrville... ar} 140 | 625) | 8630 [lI 
Mahoning Accommodation.. 16 40am Orrville......... Iv, 145 | 635° | 858 | © 
Pittsburgh Kxpress............ 16 = pm Creston........ v} 218 702 | 928 530 aM 
Youngstown Local..... ....... 78 a ma ou ts Wellington ......) 3 05 743 1015 | 6 20 
Mahoning div. and Pitts Local _ “4 300m Norwalk........... 3 55 82 ne 25 | 72 
Mahoning Val ACCOM......2000+ 10,7 ll + fifa 407 8 35 11 37 | 7 35 
Pittsburgn Express...-..-- + tt a! = { 3 /915 |1155 | 751 
New York Express.....--.-..... Dp eee 39 929 |1210 pu} 8 06 
* Daily. ¢ Daily except sunday. 1 Daily 455 (945 [1228 | 923 
eons shandew Ot Sod 1253 | 8 45 


Lake Snore & Michigan — a | 
v 
TRAINS GOING EAST. Arr 
imi eee p 

bo 3 Fast Limit At. Ex *8 3Svam 65am 
No. 26, Elyria LS ar Saye 5 SS eens Oe 
Be bendesks- as +10 05am +10 i5am 
No. 24. Buffalo Accom...... 110 (5am 110 15am 
No. 10, N. Y. & Boston “Flyer,” ul 3am 
No. 12. N.%.&Bos.Ex. 2 20nm 2 45pm 
No.2, Night Express........... 49 400m " 00pm 


} ABUL ACCOM... ..---eseeserees pm 
ay sap ane Arrive Depart 
TRAINS GOING WEST. from Bast. West. 


imi bam 
No. 1, fast Limited Ex..... *12 15am *12 
y land Express 215am 
Nos Oe Ge via Sand’y. 15 20am {5 Sam 


i i 35am 
No.25, Mich. Ac.via Norw’k ...........-.+- 15 
Ex. via Nor- Ae 
ae foe ge 412 Opm 3 0pm 


No. 5. Fast St. Louis & Chi- u . 
?x.via Sandusky...... 10 0am *10 55am 
ee ee pecs Novk *6 15pm *%6 40pm 
No. 31, Elyria Accomm anal 
tion. % ATES CONS ar eee pm 
No. 27. Conneau M .ooce 
for Nottingham— De 8:15a. m, 
end 1:8 >. mi returning, leave Nottingham at 
: 3: . me. E 
eS Se *Daily. tDaily except Sune 
lay. .Daily except Monday. 


0 45 a in | Toledo........ lv 745am\ 100Pm 46 
COD cerercrttce Jak Harbor..ar) 8 41 t ae 





|WHEELING & LAKE ERIE 


1IME TABLE—IN EFFECT JULY 18, 1887, 
Sa Central Standard Time. _ 


| EASTWARD. | No.5. | No, 7. |No, 9.*|No. 1.° 
T 





po pa 


| 54 
































FS, Wayns, Gincauati & Louise 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 


INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 
MILES SHORTER 
i —BETW EEN— 1 3 


Fort Wayne and Indianapolis 
Than any other Route. 


QQ LES AHORTE® D0 
By 3 HOURS, Between 
Louisville and Fort Wayne. 


—_o-— 
No chance of Cars 
—BETW EEN— 


Cincinnati and Fort Wayne, 
Via White Water Railroad. 


All trains arrive and depart from Central 
Union Passenger Station Cincinnati, Corner 
Third Street and Central Avenue, 


DIRECT CONNECTION 


At Fort Wayne with L. S. & M. S. Trains for all 
points North and East. 














Toledo..........ar! 615 pm 1045* | 150 pm 9 40am 
No. 27\No. 25 N’w’k & Huron} Yo 26 0 28 








~VIA— 


Ask for Tickets 
Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 





5 20 pM) 8 20 am Ar...Huron.. Lv! 930 am'6 :OP 
5 05 805 (Fries Landing.}945 (6 45 

452 | 755 |...... Milan ...... 1000 = 7 Ou | 
430 pm) 735 am Lv Norw’lk. Ar 1025 4m725 pt | 


* Daily. 
No. 23 leaves Norwalk 6:05a. m. arrives Milan 
:30a.m_ No. 24 leaves Milan 6:45 a. m., arrives 
Norwalk 7:05 a. m. 

This road is now open through from Toledo to 
Bowerston, connecting “ith the Pennsylvania 
System for all points Kast. 

THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
* ** and Bowerston. 








“ “and Akron, Youngstowa and 
Pittsburgh. 
*; Chicago, 4 Youngstown and Pitts- 
M. D. WOODFORv, JAMES M. HALL 


Gen’! Manager Gen’) Pass. Agt. 


Scioto Valley Railway 
TIME TABLE. 
In effect Aug. 8, 1886. 
THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 





land and New York Sleeper and 
PON roby 4 oa No. 10, leaving Cleveland at 
11:35 a. m., arrives Grand Central Depot, New 
York 7:30 a. m. . ’ 
information as to trains and con- 
cariicas soot at the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 
M. E. GAUL, A. J. SMITH, : 
City Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 
Cleveland and Canton Railroad. 
Airsive,-~Cunben. Sherrodsville and Coshocton 
9 55 On] 00 om, ia te 
_ a.m. . .m. 
Beifora—-°7:50 a.m., 1:05 p.m., 716 p.m. 
Newbureh and Miles avenue—7:10 a.m.. 4:15, 
p,m. 5:33 p.m. 


Depart. ar’daville & Cosh’t’n—7:00 a.m. and 


$:10 p.m. 
—*§:38 a.m. and *8:36 p.m. 
Belford *8:38 a.m.. 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Newburgh and Miles Avenue—6:12 a.m., 2:00 


ped = with * run daily. All others 


* da: " 4 
— J nll ovposit Huron street 


Valley Rallway. ARRIVE. 


Miceum MAP cx cocaduecine tecets crcosexenoncesenae, Ean aRI am 
bagi A OMERIN . coccconncpdaabidbic enpatenszasayhanhinons 1030am 
Brom AKrOni...cc.sccsescccce coccccessonsccenocsence 3 p34 pm 
From Valley Junction. ...........sss0sccssssess hd vd Dm 


lley Junc. and interme, points... 759 a m 

See vanes June. and interme. points...12 20 p m 

For Canton and intermediate points.... 400 pm 

War A OOIs cocsckebacicsosetecesstscectattesdaince 745pm 
Trains leave depot, South Water Street. 


Cleveland, Lorain and Wheelina. 


DEPART. ARRIVE. | W 


Jing Express... 64529 m 6 55pm 
ehectite UXDTORE, ...cccccece: 400npm 9%Wam 


dE Seoth, “or” Awnings Tents “corintion” 












Wi eee ae 
Lua 


" Water-proof Horse Clothing. &e. 
10 and 12 Woodward Ave., [92-ly] DETROIT. wy H. 








| 
| 




















| TRAINS GOING SOUTH 
STATIONS. |_No. 2.) No. 4.) No. 6. 
Columbus............ Ly} 7 00 a.m|11 25 a.m! 530 p.m 
Valley Crossing... | 722 “ {1147 “ | 559 * 
bo 7 * 11158 “ | 604 “ 
** 112 12 p.m! 620 * 
* 113% ** | 643 * 
it) 12 54 iT) 7 04 iti 
be 1 35 iii 7 50 ity 
ti 2 ll te 8 30 o 
‘ | 2 20 Ty 8g 88 iti 
. ] 2 34 oe 8 52 ty 
. | 2 50 ee 9 08 oy 
‘ 3 09 “ 9 25 “ 
00 ct] | 8 35 iti 9 50 “ 
s 11ié “| 351 “ 1006 | 
Wheelersburg...... 1122 “ | 357 * 11012 “ 
Havernill Seea saat 1143 “ | 418 “* |1033 * 
Hanging Rock...... 154 “ | 429 ** 11944 « 
BORGO <cocesceosesess 1204 p.m| 439 * |1054 “ 
Petersburg ........... {12 15 ** | 450 * 11105 * 
yes eae Ar12 45 p.m! 5 20 p.m/1135 p.m 














Trains Nos. 2 and 4 daily, except Sunday. 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 


. family when traveling together; and when issued 


NewYork,Penn. 2 Ohio Railroad 
N.Y., L.E. & W. R.R, vO. LESSEES. 


—_——-—_@—__— 


New York, Boston and the East. 


innniitena 
THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


———_o—-—_— 
Uhange of time goes into effect May 22, 1887. 


Central, or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 





‘41110 p m 





Express es T1110 pm 

No. 70, Pittsburgh Local Express......... *11 40a m 
Arrive. 

No. 61, New York Express.................... 538 am 

No. 61, Pittsburgh Express.........e.cc00.. +538 am 

No. 65, Fast New York Express............ *1055 a m 

No. 65, Pittsburgh Express,,.................. 10 55 am 


No. 67, Pittsburgh Express 
No. 63, New York Express 
No. 69, Pittsburgh Expres 
No. 77, Youngstown Local . — 
No. 13, Erie Express, carrying express 
matter only, from all points 

East and South-east. carries 

No passengers (except Monday) + 1 20 p m 

*Daily .+ Daily, except Sunday. 


4%-This is the only route by which passengers 





,can reach Corry, Elmira, Binghampton. New 


York City and intermediate points witnout 
change. One change to Boston and New Englan? 





W.W. WORTHINGTON, ROBT, F. KINNAIRD, 
Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 


New York, Lake Erie & 
Western R. R. 


COMMENCING 








cities. 
Baggage checked through to all points East. 


Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Depot N.Y.,P. & O. Railroad, South Water 
streetand Viaduct, Cleveland. Ship by Erie 
Express. 


L. P. FARMER, Gen’! Pass. Agent, 
New York. 
A. E, CLARK, Ass’t Gen’! Pass. Agent, 
Cleveland, 0. 
J. R. SHALER, General Superintendent, 
Cleveland, 0. 
M. L. FOUTS, Passenger Agent. 





July 1, 1Sss7 


| 
—THE NEW— 


141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 








Lake Erie & Western R. R.,| 


Lessee New York, Penn. & Ohio R. R. i 


IN 


—WILL PLACE ON SALE— 


THOUSAND MILE TICKETS 


good one year from date of issue, at the rate of 


$20.00. 


These tickets will be socephed for passage not 
only on all divisions of the N. Y. P. & OR. R, 
but also over the entire “Erie” system, in like 
manner. Mileage tickets issued hy the “Erie” 
will be accepted over the N. Y.,P. & O.R. R. 
Their use will not be confined to one person only, 
but when issued to the head of a family, will be 
good for any members thereof. or for the entire 


to business houses or firms, they can be used by 
any one member or representative thereof trav- 
ope at their expense, but only by one person at 
a time. 

All mileage books purchased previous to July 
Ist wi'l be accepted for passage over the entire 
“Krie”’ system. 























‘ TRAINS GUING NORTH. 
STATIONS. No.1. | No.3. ) No.5. 
Ashland .............. Lv! 246 a.m! 847 a.m! 5 25 p.m 
Petersburg ........... 315 ** 1917 * | 555 * 
EPONIUOM sscnsecceceass 326 ** | 928 * | 606 “ 
Hanging Rock ..... | 336 “ | 938 * 16 a 4 
Havernill............. 346 ** 1949 “ | 6O7 * 
Wheelersburg...... 406 “* |1010 * | 648 « 
Sciotoville............ 412 ** |1016 “* | 654 * 
Portsmouth........... 427 “* |1032 * | 710 
Lucasville. - 1449 * 11056 “ | 735 « 
ig Run 540 ‘ |1114 “* | 752 * 
Piketon. 518 ** |1130 “*-| 80g “ 
averly 530 ** (1143 “ | gay “ 
haron .. 540 ** |1153 “ | 530 ¢ 
Chillicothe 635 “* (1255 p.m! 920 “ 
Kingston... 703 ** |126 * | 946 * 
Circleyille......... - | 720 “* 1148 * 11007 « 
Ashville............... 750 * | 210 “ |1099 “* 
ockbourne......... 803 ** | 226 * j1048 * 
Valley Crossing... | 818 * | 238 “ 1/10 55 * 
Olurabus............ r| 840 a.m! 3 00 p.m'11 17 p.m 

















Train No. | daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all prinewal pointsin the United States and 
Canada, can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
Wererty, Portsmouth, Ironten, 4. C. & I. 


woe further [atormation relajve to rates oon 
nectiors an oug e, on yo ‘ 
Agent, cr sddross J. ROBINSON, 
JNO. J. ARCHER Receiver. 

Gen’) Pass. & Ticket Ag’t, Columbus, Ohio. 








The Picturesaue Lehigh 
Vallev Route. 


Three through trains with Pullman cars at- 
ached are now run via by this beautiful scenic 
o=te, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:18 a. m. 4:10 and 7:45 p. u., Buffalo 9:00 
4. M. and 4:40 and 10:00 p. ., connecting with all 
trains from the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 


world; presenting an ever varying panorama of | - 


delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
to passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’l Pass. Agent, Mauch Chunk, Pa 





New Through Line Between the Ohio River 
the Great Lakes. 


The popular line to Chicago, St. Paul, Milwau- 
kee, Minneapolis, and all points in the Great 
orthwest. Direct connection for the Pennsy!- 


vania Oil Fields and all points East and South- 
east. December 5, 1886. 


GOING NORTH. 





GOING SOUTH. 
























No.2. | No.4. | STATIONS. | No.3. | No.1. 

6 50 amj12 15pm Iv..Marietta..ar| 8 10 pm/10 15 ay 

732 |1255 ....Whipple...... 72: 93t 

7 42 | a ee Warner......| 719 9 24 

7 55 i i Elba......... 7 04 911 

8 04 12€ .. Macksburg...| 656 9 03 
813 134 ...Dexter City...) 6 48 8 55 

835 | 156 ....Caldwell...... 6 26 8 30 
845 | 205 |..Belle Valley...| 616 8 21 
908 | 227 Pt. Pleasant...) 552 758 
920 (| 240 |.....Byesville.....| 5 40 7 45 

9 40 255 =—|...Cambridge....) 5 25 7 30 
1005 | 325 |...Kimbolton...) 458 7 03 
1040 | 400 (N.Comerstown, 4 28 6 30 
1112amM) 422PM)..Phillinsburg..| 4 02 | 610 
1132 | 440 |...Canal Dover.) 3 42 5 52 

150 | 500 |.. Valley Junce...| 3 20 5 30 
1252 pm} 813 am)...... anton....... 228 8 02 pw 

149 | 910 | ivcse Akron........ | 132 7 05 

300 (1030 ... Cleveland...../12 20 5 45 

123 . | 533 pmM)....Massillon....| 123pm| 545 

240 | 702 |......Creston......\1152 | 438 
410 | 825 orwalk | 258 

i Peers are: Toledo. | 745 12 36 
1205 | 455 |....Coshocton....! 150 pm). 

205 6 55 .. Zanesville .../1150 am}. 

12 610 +. Newark. ..../12 45 pa}. 

2 20 710 ‘|....Columbus.....|11 45 am 

iS Pree, oe Cincinnati ...| 745 aM}, 

Ph ae 7 05 a hicago......| 8 30 pa/........... 

H S A. M. |..Steubenville..| 152 (1247 ps 





“Pittsburgh... /12 05 {1115 as 


| 
| 
| 
| 
| 











Through coaches on trains Nos. 2 and 3, be 
tween Marietta, Toledo and Cleveland. 

Church train leaves Cambridge, Sunday only 
at 7:30 a. m.,and arrives at Mariett. at 10:10 a. 
m.; returning leaves Marietta at 2:00 p. m., ar 
riving at Cambridge at 4:40 p. m. 

A. T. WIKOFF, F. G. JEWETT, 

President. Gen. Pass, Agt. 
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Vises. 50& 108 é Steel. 
Barker oe alagoune 20@28 | Best Quality Refined Cast Stool Square, Fiat 
WIRIREG..i ~cdsssedhpincbadivtecsiviesficetbens ™ Octagon and Round. Cents 
Stephen’s. ue 2 5% to 2 inches, inclusive........0+ sssssveesseee seeeveee i’ 
Saw Filers, Wentworth’s. seeveeeeGi8 20410 | 1-16 a 2% to 3 inches. 10 
Saw filers. Stearn’s ...34%4010 | 24 and 3% to 4 inches. ll 
Washer Cutters. Her -— 6, so . inche 2B 
Oe Thine isiteebicedebeenetevesead 
Smith’s Patent ..........00+. eS is TI NR icrrocincccenecccvecesnoosceoued 
J ONMSON’E wsescccssecsscecscosssecccee @ doz $11 La, os 33% % “ 25 
Penny’s......@ doz Pol. $14 00; J Jap'd. $16 00, dis 55 | Oil well steel forgings......... SITE Ra Sar 18 
Appleton’ 8 ed 02z $16 00, dis 60410 Sheet Stoel. 
BOMMCY’S..ccccccereccccsversesccreersccesresesesseseeees dis 30£10 Cru eewure 
Well Wheels. ti Best. 2d. uals fT Qual. opench’rth. 
i ; i ; in., 5 | Lo 2] gauge, 
eg a 
Brass and Coppe phanalienne *< nt 28@25x5 | Multiples or specified lengths, 4c. extra. 
Bright and annealed, Nos. ert x - disTORS@ 72/4 . and augur bit Cast Steel. ‘ 

“ “ Nos. 2 35 aa OTRO Axfe steel for wag 3 
Coppered Nos. 0 to 18, market list.....dis 65510@70 | Frog voints and ates . devas ticnehies via stlicen Claaeese 54 
Galvanized Nos. 0 to 18 di &7}4@65 | Frog size bars sivialendhestchaslbestnd tine 5 
Tinned market Nos. 0 to 18,........-..:sessseee dis $5 Fick. i a“? 
lg SE eemnanamanmmate a isti@rals Mattock. beveled 
Annealed Fence, Nos. 8 and 2......0+-d-ee00 : Table cutlery 
Annealed Grape, Nos. 10 to 14.........-.....-. dis 40 Table Cutlery, beveled 
Stubs 8 Steel Wire regular............. .$6 00.@thdis 30 | Trap spring steel...... ..........cseserseee 

Wrencnes. Plkco Ghd Cam WOOK... ..c.ccccccccscsesccossessstsesecen 
g | Coal and granite Wedge ..........srsssesserseeseres 7 
pa 8 one. a in 10 days. ime 4 54 Se therecoerseeseceon-s-ciicteadtibescren 5 
irard Standar e Spindle, subject to machi classification. 5 
yatta ERGO | a arin ject fo mnchinecy eaealbescion 
ae adjustable Forged crank pins and lathe spindles........... A 








rubeen STOCK. 

beet 1b.244@24% 
Banca... .ccccccccccsccceserecesecsececsoesorss per Ib.2 ‘ 
pan si peciaeanteamannananaadaaben tem Re en 
Bar PEELS TSE AGEN 25 @25% 

Spelter. . 
American, cash, @ BD......ccseccesseseeeeserenee 47%4@5c 
Charcoal Tin Plate. 

IC 12x12 225 sheets......ccesssereeseeeeres $5 00@6 87% 
LX 14x20 112 sheets...........cseeseesereeeees 6 00@9 37% 
DC axl 100 sheets................ceceseeee 5 00@5 75 
DX 1236x17  -......e cerns ..-. 6 00@7 q 
IC 10x14 225 sheets.. box 5 00@6 87% 
IC 20x28 112 sheets.. «10 25@14 75 
IX 10x14 225 ons an 6 W@Y 37% 
LX 12x12 225 sh 6 00@9 37% 


For each aiditional X add $1 3@$2 25 
Coke Tin Plate, 





Best Ordinary 
ea i: 
TC 12x12....cccceccccccesesesseeereccesee ( 

10 20 (Gutters 225 emonne 7.5@— 
to x28 (112 sheets)... 9@950 
welder. 
Half and Half, in bars warranted.. soe DOY@1IB 
No.1, Refimed.......0--escsrereeerenenerereesrrere ces 124@13 
Zinc. e 
Zine, CASK.....c0cceree serrecesennessseessnssanoonnees 6 50@6 75 
Zinc. open «adie cubnebboheiuneeticcsenes-onets 
LEAD. 
Pig...cccccescesesercesssccccccnarerscvecesesssesansesseeenens 4404.80 | 8 
Barge ie discount 90 per cent 


§ va THC. Sous 2 per cent | P 
secreeee ADO, discount 20 per cen 
Tin-lined PR corerers yes. cyevants 2 axed ‘oe 











Boted ‘Shot # bag beg x cs 
Babbit Me 
En eer SiIb6K@7c 
ATR ATLAS A NE PE TERN TOIT 10¢ 
ALE LLL ALE LE IEE ES 15¢ 
ARRAS ANE OT EEN NEST We 
COPPER. 

Lake Ingot.........ssssessersensenenssesererens ott 195e% 
ee as 
{RON ane STEEL 

to 4 by % tol et eed dastareeniianennens 210 
12 $06 by £0 LAMED.......0.ecccsrccosereserercccccrsecees 22 
1% to 6 by 1 tO 1 iMCD..........eereereeeeereennenerseeene Fd 
1% an Dy 36 t0 34.....-cccceeeeeeeerees 72 
1 &1% by %& to % Seas 3% 
%4, % and iy by 36 to 9f.....ceerseeeeenes ake 
mound and Sauare. 
LIK iMOD......c.eesrenreeseenenerenensnrsesenesessrsenes : 10 
: 0 23 nalts occanaaeel a 
ee : 
4 to 4% = 
4% to5 
% to 1% inch.. 
5% to % 





06 by % and 5-16 inch... RCL RR 
.~ 1 174; and 5-16 inch... 2 
yA by y Hg and 5-16 inch..... 
OP oo Se oe Sb cond GAB Ninth ocsecscoooeeenescsucenve 
Halt Oval and Half Round. 
% 








Light Bana. 
13K to 6 by 44 t03-16.......scerereeneeere seeeeeeerseeseeees 265 
Sheet Iron. 





Machinery ‘Steel, 






Ore. Bessemer é 
Ordinary sizes, % to cible. open-h’rth. 
74 in. round,...... } qd 3¥% 
5-16 and 2% to 3 in. ae 4 
% and 37% to 6 in 6 5 
7°32 in.. 7 6 
S16 it sceesee 9 84 
Square, Flat and Octagon, 4c. extra through- 


out list. 
Cut to specified lengths, 4c. extra. 





Hammer Cast Steel. 
Cts. ® th, 
Crucible cast steel..........sccccrrreresseeeereees 5 
Qven-hearth steel 4 











Piston rods, plain 
Piston rods, forged to shapes 
Slide bars, plain 








Slide bars, forged to shape8.............0...:0ses00 
Open Hearth or Bessemer, 


Boiler fire-box and flue sheets not less than 6 


thick 


Prrerrrrrittir ir 





Boiler. fire-box and flue sheets, not less than z 











UNITE sie ssclsinntanninasckodeest Céesmmseseuaeetvun 
go and semi-circulars, when ordered an 
a. "anak, & chage aaesaiee 50 
Locomotive tank steel..... .4¢ 





File Cast Steel, 


Square, round, half round and flat bastard, 8- 
WEnOlh BE GWU civ esieccescccsccscssnseccccesctenosccccccccscece 

















Mill saw, 8-inch and OVEP.. ..........scseeeeseeeeeees DC 
Taper, 34-inch and OVET........0......0c0002 6c 
HLOrse BN BNGS TASD .......ccccorcecscsccreccooseccee seseces 5e 
Spring Cast Steel................... 4c 
Spiral, taper, cut to lengths.............-seseersseees 544c 
Tire Cast Steel. 
1x and over 6240 
123-16 14x3-16 and 34..........cccscocccccscccccesesecsecse cee ic 
1 and 13-16x% and 5-32, 34x3-16 and 5-32............ Qe 
¥% and %x% and 3-32 and 1 is... amas pbeb ieee trek aa 10c 
Solid safe cast steel.... seine aceiglel 
Three and five piy cast steel... 50 
Agricultural Implement Cast Steel. 
Fork and rake, crucible..........0......sssessseseees . oe 
Horse rake steel, cut to lengths, crucible........ 5 
Hoe, crucible 5 
Corn stalk cutter, beveled.....2......sccscsssessee seses 4 
Beveled hoe and shovel steel, LS * eee 4 
Crucible plow steel, im SlabS.............s0+ssseeeeseees 4 
Bessemer and siesananncasahits rates 
“se —y lusts ws 
mes viral an taper, cut to eugths... baal 
Tre, 5 sit CHICK OME BOVE... cccoseccesccessesousores: 234¢ 


sereeereeceee 


ey billets... 
Sleigh shoes... 


Cutter ite. oat iP length and tapered. 


Scythe bac 


Grain aaa bars. inti oR 
Grain drill points 


















PPrrrrrrirerttrrrrerte tr 








Rolling comttes blanks, cut and punched......... 6c 
rhresher Teeth.............-cccccscrreesseee 3% 
Rolled hainmer Monsees crncgcnorsevidesaeebeinen: 2440 
Thresher steel 2460 


Terms.—Four. “mont'<3 per ‘cent. discount for 
cash. if remitted withi. avs 




















Steel boiler plates ........sceressseeeessrersersessesers 


Old iron T rail: 
























i 
g 
E 
§ 











Bpglish ».vel. Shine 
Bath 60Gbasvsennenseeenne gay EPI E a. 
Extra cast.. pee 164@17c 
Round machinery... 1 
Circular Saw Plates.............00-s+-esse:ssees l4c 
» Cast.. amu, 
Best double shear.. 150 
Blister, 1st quer 14o 
German steel, 10¢ 
2d QUAlity.......00.--+++- 9e 
3rd quality.. 8e 
Sheet < cast steel. ist quality ............. eece 15% 
Boiler Rivets. 

4, %, 11-16 and % inches di t .4 00 
Bridge %, %, 11-16 and % inch diam .......400 
Rollsand Oastings. 

Furnace floor and straightening rdates....14c 
Housings ana castings not Otherwise specified ae 
Guide plates... 234° 
Spindles and coupling boxes... enmesaentsn Ay 
Sand rolls and pinions, ! EER 
Sand rolls a oe 4 See ED ae dKO 
Pipe mill 3 0 
Rolling mill castings under 50DD...... ........200 2c 
Spur and bevel wheels, large............cserseeeseere 30 
Spur and bevel wheels, small...........s00-eesese 3}4c 
Pulleys up to 30 inches..............000e-seeseeeerereeenes 4c 
Pulleys Over 30 incheS.....+.01.--reeseesserserserseerenes 3440 
Engine castings, (ERI a ete c 
Engine castings, heavy.. c 

SCRAP IRON AND OLD Me AL 
on. 
No. 1 R. R. wrought one atbdicdlinetaaale we ‘3 00 
No. 1 wrought scrap.. 20 00 
No. 1 Machine cast <1 nel gna sag mei 3 15 00 
Stove mate (free from barat RESET OE . 1050 
PORN SITES AT IS: ERS SIL IEEE MOS 11 00 
Pipes and’ flues wenn) - 1300 
REE TEOR cocceasecte gees . 1250 
Hoop and band iron.. - 10 00 
Iron axles .. sai 28 00 
Light sheet Dene ‘a-senssenscidi 'sicodoonwdhala asd call 10 or 
AXIl€ CUTTINGS ..........+-sreeeereenerensserseneeseensees 16 00 
Wrought turning (free rom east) - states condesse 1500 
ronens * iron, oily drillings.. etieciaceee Ee ae 
Cast DOTIMGS...........0cseersseeevees ES ERT +» 1100 
Mallcable ONE ae seseeenseneesscenarercesees sneee: 10 50 
Uncut wrought iron boilers............+06 pievchatee aD aD 
14 50 
00 
00 
00 











Chie Ghaed POENG ‘coccecece 10ssss vedscenssissbleitintbans ide 
Cae SOIEE coscccsnccantbbesinccee 20 
Old copper perih 7 
® le Brass 8 
Heavy yehow DPOED. dcboicccencccesetnind deals 6 
Light ye geile ow Brass : 
a 3 
Heavy Lead tg 34 





























































































































































































































PIPE wre 
Standard Wrought GM clded Steam 
and Gas Pipe. 
a s sz 3 
$s 2| sea | 83a] s 
Lo} be 
zee | es8 253 | 2s 2] 3s 
a 2 = Ee fx 7 = Ay es o a 
fe on o¢ 5 
a — [Vics] =) 
3 : 24 0 04 005 068 
=... 42 | 004 0 05 088 
3 wa 56 0 04 005% | .091 
S %.. 84 005 0 07 -109 
$i | Tg | Some | ota | dae 
a 1K... 22% | 012% | 017 | [140 
1... 268 -| 022 025 145 
ee 361 08 0 32 154 
2%... 574 044 049 -204 
Shu 754 058 0 64 -217 
334... 9 00 070 0 86 226 
Y ore 10 66 085 100 237 | 
_ 4%... 1224 100° 125 246 
o5 14 50 120 150 259 
6 in 18 76 165 200 .280 
a7 « 23 27 2 00 301 
= 8 .. 28 18 275 322 
_ oe 3370 | 370 344 
A | 40 06° 475 .366 
. 45 02 5 75 375 
 - 49 00 6 50 375 
13 .4 54 00 775 375 
7 & 58 00 9 00 375 
: a eee 10 00 375 
Discount, (car load sate) butt-welded % 
inches to 144 inches plain.................. per cent 
tto galvanized per cent 
Discounts (car load lots) lap-welded 1 
inches to 15 inches plain................ 52% per cent 
Ditto galvanized per cent 
Discounts on less than car lots 2% per ont. less. 
Discounts on pipe cut to specified lengths depends 
on size and waste, ordinarily 5 per cent lower 
random, 
Line Pipe 
cae, List March 9th, 1887. net. 
Size | 2 hax6 i at a i 12 
Price , 
per tt |E | 20/27] 30 4} mo | 74 fil 3° L 77/2 23 10 
Plumbers,’ Steam and Gas Fitters’ Sup- 
plies. 
Grey Iron Fittings............. .....cccscsee soe! discount 70 
Steam Brass Goods.........00...s-s00e+ discount 65 
OS EERIE discount 60 
Galvin Gate Valves................c.ccccessees discount 40 
Register Gauge CockS...........s0.ss00000 net 50 
UE ei eal discount 40 | 
Steam Gauges 5 inches net dial per doz 24 00 
: ooten SS Coes unt 75 | 
Soil Pipe & Fittings, ag List..........discount 55 
Boiler Tubes, 
a .-. 4244 per cent 
| 
COAL. 
WHOLESALE. 

Wholesale f. o. b. cars at Cleveland: 
Carbon Hill and Monday Creek ......... $2 10@2 25 
Gees ceca tecusnescsvenscibiainaditeaiss 2 65 | 

almyra, lump 2 10 
Brier Hill. 2'75@3 OC | 
Pittsburgh 2 25@2 50 

Salineville.. 2 00@ 2 25 | 
, was voveeede OO@2 25 | 
New Hazelton 200 
New Hazelton, Mix.......0..-.-seesesseeevreeeee 1 15@1 ww | 
* Scans 1 75@1 3 
Is scnnicttntinsnnanieiicciscsdhamenkincwnenss 2 00@2 25 
Connotton, EE EE AIEEE 
nu 1 75@1 85 | 
AMtDTACLLC GTALC.....000-.-ceereresereerscsseeesenses sores 5 04 
Anthracite egg 5 04 
I GOD ssc esescinccitanscitipes-vecsivenseececsine 527 
Anthracite chestnut 527 
: RETAIL.— Delivered. | 
I i icacvasncmacictancctniaeniinessiuintes 365 
- Nut . 340 
Carbon Hill and Monday Creek, lump........... 350 
Carbon Hill and Monday Creek, nut............. 325 

Straitsville, lump -. 340 
I 315 
P ra Lump -.-5 T5@4 00 

New Hazelton Lump............cccccsocssscersscevessees 275 
New Hazelton Nut. Ups: Bh asec thems HR, 250 
pone mtg EE ITE TOS AE Ne 2 

SE RE ORE 50 

75¢ iess on cars by car load. 

Anthracite Stove: A Chestnut..............0000.0. 6 00 
Egg and grate 5 75 
OILS. 

Pure Oils. Packages included. 
Whale winter bleack ed per gal............+. 1 15@1 20 
4 winter bleached per gal.............sss+«: 60@65 
37@40 
— 35@38 
lage oil, extra W.S 53@58 
do No. 1do 45@48 
do No. 2do 40@43 
Tallow oil 60@65 
Neatsfoot oil. pare. RNAS 90@$1 00 

do No. 65@75 

Linseed si peel AIG ee iE 46@49 
do do boil 49@52 
Cotton seed oil, whi hen. -».$7@50 
do do _ _—yelilo 48@A3 
West Virginia lubri ening oY SR 100e@15c 
Paraffine oil, winter pressed.............00-.0+» A S@18 
Capitol Cylinder say ae 
Model do 380 
Eldorado Engine 23 
Turpentine, per gal 38 
Leader Cylinder.. siento 
LAKE RIDE 


3 Hours Every Evening 


EXCEPT SUNDAY. 
Cleveland Lighterage Co.’s Steamer 


AMERICAN EAGLE, 


Leaves foot of Superior street at 7:30 p. m., 
returning at 10:30, giving 3 | 8 hours on Lake Erie. 


FARE, ONLY 25 CENTS. 


No Liquors allowed on Board. 
Music for Dancing by Prof. Balas Orchestra. 


T. F. NEWMAN. H. R. ROGERS. 


Pres’t. Manager. 


Pittsburgh & Lake Erie Railroad. 


On and go May 22. 1887, pas.enger trains 
= depart from and arrive at the Pittsburgh 

Lake Erie Depot at Pittsburgh, as follows, 
Central time: 


P. & L. E. R.,.R. Depart for— 


No. 7, Gloveland, Bradford and East,..... 5 30 a.m 
No. 5, Buffalo, St. Louis, Cleveland... 745 a.m 
No. 53, Beaver Falls Accommodation..... 8 40 a.m 
No.1, "Buffalo, New York, and all New 
"England MOROD, |: nietintabechaicincennss 10 15a.m 
No. 3, Chi ‘oagOu . Cincinnati, St. Louis,... 110 p.m 
No. 9, Buffalo Express.........0.sccccsesscesees 340 p.m 
No. $1, Beaver Falls Jeane. 5 20 p.m 
No. 11, Buffalo Express... staussesivenct OO D.t 
Arrive from 
No. 50, Beaver Falls Accommodation,... 5 25 a.m 
No. 8, nes and Cleveland Night Exp. 7 00 a.m 
No. 2, Youngstown Accommodation,...... 9 20 a.m 
No 52 Beaver Falls Accommodation.,......1 00 p.m 
No. 12, Chicago, Cincinnati & St. Lonia, 135p.m 
No. 6, Buffalo Express,........ccc-.cscsssessees 5 45 p.m 
No. 4, Cincin., St. Louis and iehevelans, 8 05p.m 
No. i0, Cleveland & Buffalo Express...... 10 00 p.m 
peittebureh & Lake Erie trains Nos. 3, 4, 5, 8, 


1 and 12 a 


UINCY, General Manager. 
R. W. Yoni » Master. Sit Taneportation. 
A.D. SMITH. Gen’! Paas. Ag’t. Pittehoreh” 


Manufacturers 


LOCATIONS. 


ADDRESS THE 
BOARD OF TRADE, 
Pittsburg, Crawford Co., Kan. 


In the Great Western Coal Fields. Town has 
three Great Railway Systems. and others in 
course of construction. Coal from one cent per 
bushel to five cents. Pittsburg is destined to be 





| the largest manufacturing town in the South. 


west. Good schools, and surrounded b 
farming district. urrounded by good 





THE IRWIN & REBER 


PATENT 


EXPANDING WATER CONDUCTOR. 


MANUFACTURED BY THE 


S. S. S. Conductor Co. 


LIMITED, 


16S Lacock Street, 
ALLEGHENY, PA. 

Toe Stanpine SEAM 
allows of an easy and 
secure fastening, keeping 
the pipe far enough from 
the wall to make any over- 
flow from the eave pipe or 
head, run down the spout, 
and not the wall ; an will 
open, in case of "freezing, 
so as to prevent bursting, 
and still remain double- 
locked and water-tight. 


OOS 


Made in 6 foot lengths of 
a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 
or Leaded. 


DETROIT AND CLEVELAND 


Steam Naviga ion Company, 
(Office W harf 23 River St. 
——BETWEEN— 


Cleveland and Detroit. 
MACKINAC ISLAND, 
St.[gnace, Alpena, Cheybogan, Harrisville, 


OSCODA, SAND BEACH, 
Port Huron, St. Clair, Oakland House, 


Marine City. 


Gped\seodey CLEVELAND AND DETROU 


DURING SUMMER MONTHS. 



















For full information. rates, tickets, ete., apply 


E. B. WHITCOMB, G. P. A., Detroit, Mich. 
T. F. NEWMAN, G. A., Cleveland, G. 


—OR AT THE 
Travelers’ Information Bureau, 
224 Bank Street, Cleveland, Ohio. 
Who also have full line ocean tickets, ete 





SPECIAL LAKE RIDES EVERY) FARE 
SATURDAY AFTERNOON, 3:30. 


25 Cents 
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IRON TRADE REVIEW. 











HOWELL’S PATENT RAIN WATER CUT-OFF. 


For turning the water into or cff the 
Cistern by merely moving the lever 
from one side to the other. It is made 
of tin, and is light, cheap and durable. 
Write tor circulars and prices to the 
manufacturer, 


HIGHEST PREMIUM AWARDED 


WHEREVER 





80 


COVINCTON, KY. 


THE HENDEY MACHINE CO. 


TORRINGTON, CONN., 





MANUFACTURERS OF 


IRON AND BRASS WORKING 
MACHINERY. 


ag CATALOGUES SENT ON APPLICATION..#@ 





22’’x22’’x5’ Planer. 


G. W. HOWELL, | 








THE NEW IMPROVED SCREW WRENCH 


Now in the market. For descriptive circular | | 
and prices address 


The Sterling Wrench Co., Sterling, 0. 


W. M. SOUTHERN & CO. 


Boiler & Pipe Coverings, 


Mineral Wool, The Chambers-Spence Co.’s Asbestos and Hair 
Felt Coverings, The Ainsworth Plastic Covering, 
Reed’s Celebrated Sectional Wool Felt Govering, Magnesia Sectional. 
Covering, 
AND ALL KINDS OF ASBESTOS GOODS. 


No. 42 Merwin Street, 
Telephone No. 1020. 63-3m CLEVELAND, O. 


The McFarlan & Nottingham Co. | 


MANUFACTURERS OF 


LATHES, PLANERS, SHAPERS AND 
DRILL PRESSES. 


220 West Second St., 


CINCINNATI, OHIO. 32ly | 

















McCLURE & SCHULER, 
Kngineers and Contractors, 


IS THE LATEST AND 








Bissell Block, - PITTSBURCH, PA. 


Designs, Estimates and Construction of essemer and Ipen-Hearth 
Steel Plants, Siemens Heating-Pot and Rotary Furnaces, 


COKE OVENS WITH THE LATEST IMPROVEMENTS, | 


(BELGIAN AND BEEHIVE), 
and all other kinds of Brickwork pertaining to Steel plants, Iron, Brick or Wooden Buildings, and 


ALL KINDS OF IRON CONSTRUCTION IN GENERAL, 


We propose to guarantee and put into successful operation all the plants 
we design and contract for. 


WORSWiIickz MrFc. 


co. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


AGENTS FOK IRON PIPE AND BOILER TUBES. 


Corner Water and St. Clair Streets, 


42 CLEVELAND, O. 





Cleveland Flue-Cleaner Manufacturing Co. 






SIZES TO FIT 
ANY BOILER, 
with 1 in, to 16in, TUBES 











The old reliable 
and most econom- 
ical cleaner in the 
market. Ithasno 
equal. Satisfac- 
tion guaranteed. 
Liberal Discount 
to Dealers. Send 
for Circular and 
Price List of 
Cleaner and Hose. 


CLEVELAND. O.. 


SS 
. . “ha 
me gore ek 
-, = ‘ 





A&D 
PATENT 








16 it Dut Late 


New Designs. 
First-Class Workmanship. 


THE MULLER MACHINE TOOL CO., 


8th and Evans Sts., [44] CINCINNATI, 0. 





BEST WRENCH} Fox. Turret ad sSpced 








LATHES ye, 
— Sea «= 
.And Brass Finishers’ Ss ar) 
cs & 
TOOLS. . gr< 
a A wile Ss “st 
CACE MACHINE WORKS, = iy 
Waterford, New York. n a? 
Steam-Boilers. By R. Armstrong, C. E. Sec- 
ond edition, enlarged 
A Great Offer No. 2. Caee- Boiler Explosions. By Zerah Col- 


OF VALUABLE BOOKS. 


Our previous offer of books was so well received 
| that we have decided to enlarge the list, hence 


We Will Give as Premiums 


WITH THE 


WESTERN MACHINIST 


for ONE YEAR, at the remarkably low price of 


$1.25, any one of the books named below. The | y 


book delivered free. 


All these books are printed from new plates, in 
large, clear type, on good paper, very hand- 
somely bound in cloth, black and gold. 12mos. 


—o—— 


Adventures Among the Indians. Kingston. 
Arabian Nights Entertainment. 
Cast Up by the Sea. Baker. 
Daughter of Heth, A. Black. 
mene Lynne. 
ht Years’ Wanderings i in Ceylon. 
might The Bold, Ballantyne. 
ine Brand. Hawthorne. 
Felix Holt. Eliot. ; 
Frankenstein, and Denis Duval. Mrs. Shelley 
and a mag po 
Franklin’s Auti lography, Feagkiin and Stuber. 
Green Pastures and Piccadily. Black. 


Baker. 


| Haunted House, and the Coming Race. Bulwer. 


Hyperion. Longfellow. 

; frames. Scott. 
Jane Eyre. C. Bronte. 

| John Halifax. Mulock. 

| Ladies and Gentlemen’s Etiquette. 

Last Days of Pompeii. Bulwer. 

Last of the Mohicans Cooper. 

Macleod of Dare. Black. 

Maid of Athens. McCarty. 

Mark Seaworth. Kingston. 

Midshipman. Kington. 

Mill on the Floss. Eliot. 

Mysterious Island. Verne. 

Oliver Twist. Dickens. 

Our Mutual Friend. Dickens. : 

Paul and Virginia, Rasselas, and Vicar of Wake- 
field, St. Pierre, Johnson, and Goldsmith. 

Red Eric. Ballantyne. 

Rifle and Hound in Ceylon. Baker. 

Romola. Eliot. j 

Round the World. Kingston. 

Sartor Resartus. Carlyle. 

Scottish Chiefs. Porter. 





Ms MYLER'S 





180 Golumbus St., Cleveland, 0. 


SOLE MANUFACTURERS 


McMylor’s Patent Steam Derrick, | 


Also General Hoistina and 
Conveying Machinerv, Coal and Ore Buckets. 
ly ; 








Fanny Fern. 





Shadows and Sunbeams. 
Shandon Bells. Black. 
Sketch Book, Irving. . 

Spanish Nun, and the Black Dwarf. De Quincey 
and Scott. __ Niet 

Stoddard’s Readings ani Recitations. Stoddard. 

Strange Adventures of a Phaeton. Black, 

Sunrise. Black. 

Thaddeus of Warsaw. Porter. 

That Beautiful Wretch. Black. 

Thicker Than Water. Payn. 

Three Feathers. Black. 

Three Spaniards. Walker. 

Tour of the World in 80 Days. Verne. 

20,00C ues Under The Sea. Verne. 

TwoOna Tower. Hardy. 

Van Nostrand’s Science Series. (18mo, green 
boards. Amply illustrated where the subject 
demands. 

No.1. Chimneys for Furnaces. Fire-places, and 




















bur 
No. s. A Treatise on the Compound Engine 
By John Turnbull, Jr. Second edition, revised 
by Prof. 8. W. Robinson. 
No. 9. Fuel. By C. Williams Siemens, D. C. L.; 
to which is appended the Value of Artificial 
Fuel as Compared with Coal. By Jno. Worm- 
ald, C. E. 
By Buel, 


No. 2. Safety Valves. 

No. 24. A Practical qi reatise on the Teeth of 
Wheels. a Prof. S. W. Robinson. 

No. 27. oiler Incrustation and Corrosion 

By F. Pp Rowan. 

No. 29. Steam Injectors. 
French of M. Leon Pochet 
o. 34. Foundations. By Prof. Jules Gaudard 
C. E. Translated from the French. 

No. 47. Linkages; the Different Forms and Uses 

of Articulated Links. By J. D. C. De Rows. 

o. 66. Dynamo-Electric Machinery. By S. P 

Thompson. With notes by F. L. Pope. 

No. 68. Steam Heating. By Robert Briggs, 
Send postal note or express order at our risk, 

but stamps will be received. Address, 


DAY & CARTER, 
Cor. Wood and St. Clair Sts., Cleveland, O. 
60-3t 


Richard i 


Translated from the 








ROSCOE B. WHEELER, 


PROCURES 


PATENTS. 
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